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NF05883PCTSG SUBgmmmmmuml NG APPARATUS AND EXPOSURE APPARATUS USI NC{,:I’HE
"SAME 5 BACKGROUN NTI ON The present invention rel ates general I'y
to a substrate retai ni@geapparatus suitable for a variety of manufacturing
.Jappar at usesusedl naphot ol i t hogr aphypr ocessof manuf act uri ng 10 a mcro device

Zﬁclhmial ng' deV| ce ’Wwaﬂ@ )MEOT gerlh::ﬁ f?ll#ﬁ!p?r%%gne E%ﬁ% éé?& %ngig(?]fm)re

partlcularlytoa tai ni ng apparatus for holdlng a
phot osensitive substr&®02xhat is applied to an exposure apparatus for
transferring 15 a mask pattern onto a photosensitive substNEOBS8BSRCH S&s a

sem conduct or wafer or | ass plate of which a surface is formed with a
photo resi stSV%§'§P§\TETﬁ§TngMé ARRARATYR ANPEZFOSURE AFRARARIYDsure

apparatus f the mcro device as described 20 above .

Backgr ound %?P@e&ﬁg g*@%ent years, in an exposure apparatus for

manuf acturing a sem conductor device such as a sem conductor circuit
device, etc., what has hitherto been used as a wafer 25

hol der (waf ergjggg&gkbg[\]lmolo(jl mgawaferinassog haconf i gurati on that a base

mat eri al thereof I's conposed of porous ceramc, and a wafer placing surface
i s coated conpar atThelpradurck iaventafdreretflhé esogehaga ldybf ect edbso rhitral

surface finishing. A scheme in this tgge of conventional wafer holder is C
~ V7 2 RepFacBreAtaBpRERTHAL 2@1D8PIgnkoRGyariety of manufacturing

apparatusesusedinaphotolithographyprocesscofmanufacturing

10 amicro device suchas, e.g., a semiconductor device, a liquid
crystal display device, an imaging device (CCD, etc.), a thin
filmmagnetic head, etc., andmore particularly toa substrate
retaining apparatus for holding a photosensitive substrate
that is applied to an exposure apparatus for transferring

15 a mask pattern onto a photosensitive substrate (such as a
semiconductor wafer or a glass plate of which a surface is
formed with a photo resist layer).

The present invention relates also to an exposure
apparatus for manufacFuring the micro device as described

20 above.

Background Art

Over the recent years, in an exposure apparatus for
manufacturing a semiconductor device such as a semiconductor
circuit device, etc., what has hitherto been used as a wafer

25 holder (waferchuck) forholdingawaferhassuchaconfiguration
that a base material thereof is composed of porous ceramic,
and a wafer placing surface is coated comparatively thick
and, after the coating, subjected to final surface finishing.

A scheme in this type of conventional wafer holder is

7



to |l et the heat evolved by an exposure of the wafer escape pronptly
downward of the wafer holder. For attaining this, a material exhibiting a
- high heat conduction is selected as a base material of the wafer holder. 5
It is, however, a recent trend that a heat quantity of the wafer when
.irradiated with exposure |ight becones ihcreasingly | arge. However high

heat conduction the material used as the se material t ol der
swel | s and deforns before the heat escapegﬁgﬁ?g¥W%“éﬁ§dﬁ§ﬁ8E2¥%HﬂﬁBﬁggides
10 it mighttpuracrenki gbhe thatvkBepyahar capuRied oF the halrder JRsfd antly
expands. Moreover, in the conventional wafer holder described above, the
final surfapeohprilyhdbgnwardaoifi ede owd faf tresldde. cGatd ag tpriocess tas s,
expl ai ned above. A coating |layer of the 15 conventional wafer holder is,
t hough conpareaieeiglt@rigkbisanghe bigerhedt sondutt iensi dfsqhetetheas
maxi mum i n thjckness, and the_final gg%%aﬁe finishing is hard enough to

e

require an x PERe MBS G f AiE he hg5d i n t he photolithography
procesg defined 20, as_ong of JRrocesses. .tn@Pg$§c£#5£ng %Pgts_ éﬁﬁﬁqutor

devi ce,” a projection ékposure apgparatus (ste€pper) for projecti

reduction the gRekRELLWhONt PrAaglftchegion @xdhiMaf BIght SpekbrBsused
as an exposure apparatus for transferring the pattern forned on the nmask or
a reticle ohhertheinaflerl 26g¢ photcosenst hi yehsahstarete)t toat bd maittdr iaa Jphot o
resi st. What has been devel oped and utilized as a stepper may be

cat egori zedupatioag $hephasd majeatialpeavfhexposthg baldrvwi sectlies snst
region on the wafer to the |light via the mask patiern, and repeati.ng the
batchwi se cSBECIFE AL REPeLIRAT FBGRBRE Byt S 19F REPIMICI M ~BHOES ded 25
June 211%02. S??%ﬁéh@'é&ﬁ%ﬂ%@fa VALAr .+ pand 225t GB: F}Egﬁ%ﬁﬂcﬁé’ R&y1 YoV ded
recently in ter of “enl arging an exposure range and en anci ng” an “exposur e
per for mance,-Qf; 133NN Auhds | um nating the shot region on the wafer with
a beamof slit 5 light taking a rectangul ar or other shape by synchronously
movi ng the mask amdrtbeewgf e¢h, thBusoseguenbinalll ywadxposiongdrmelesiati beayi ons,
and repeating the scan/ exposure processes for other shot regions by
sequent i al | gbpwei, nghehéinalesurfacehbseishpag bf exposadeoappaite usdss t he
waf er as 10 an exposure target is_sucked and held by a wafer hol der placed
on a waf er £8BLteNIAPEPEESISaP SnarR I AeREEr 2PEFRed N TP FiaRct 3y e Rtk itor
measurj.ng a_fluctuatio tit basel | | S | ral.ly.fixed gnto the
wafer Pap ocopERde M e R E L7 DN ebbE cTavey ML AL

i nX- andY- di (G OBS dirbE @6kl 215t 8hE &Gt inPna t WH A henP] ARG iRultantial |y
orthogonal to the optical axis of a proj ection optical system by a |inear
notor, etc. andndha mavialll supfdaes fiefsechgobsnhardr gnoligh kasefequire
interferonmeter for detecting a position of the wafer table

i si ntegral | phi eedoemst vt esiabl e. Not et hatt hebaseline 20 is a baseline
for alignnment that is prescribed by an off-axjis

typeal i gnment sensBP tEEGHAS Hsardi $E SheSQ R eidiraGRR Y BT RESSEINST MR an
ali gnrgi%)nt posi tion_based on th %asueé iC eurf\g g%SeCsrein?fgoﬁg&\:/E rtaheevircecent
trend Ts thgﬁ(yﬁ%?ggﬁ%ﬁ%ﬁﬁﬁ%o R ed quant?ty, ILTan s, RE 95 4di ‘at i on

power Of_25at5?0§§99§Bheekﬁ8Qhr@m§§p$@é€ﬁSOUSE@?p@@sefo£egﬁ6ﬁé§tiﬁ§agiaFed
wi ththelight.” Therefore, arel ativepositional relationship between reSpective

menbers chapgasciuerd @hanmaskupbeneenobntar p shosetedyon o ffles encet n
t hermal expansi on coefficient between the nenbers as well as to
def or mat i ong s cltisedubygd ad ReExquenen Sheatatas db 3 el 200Png the

pattern formed on the mask or a reticle onto the wafer

25 (photosensitive substrate) coated with a photo resist. What
hasbeendevelopedandutilizedas a steppermaybe categorized
into a step-and-repeat type of exposing batchwise the shot
region on the wafer to the light via the mask pattern, and

repeating the batchwise exposure of other shot regions by



t he thermal expansions, of the wafer table and the various nenbers provided
on this wafer table, with the result that errors contained in various
“measured val ues. These factors lead to a problem that there is a case
where the mask can 5 not be transferred with a high accuracy and a mcro
.device with a high-quality and high-reliability can not be nmanufactured.

SUVWARY OF THE INVENTION 10 It is a first %g%%mgﬁtﬁﬁ% @é@ﬁﬁgﬁ] ‘Blfgé\éﬁ&' on

to provide a substrate retaining apparatus C

expansi on OfseRndaftor BL | 0o @YRY WheN wialfleddi alrl®dna hevdpeypbvasanherdgdl an
exposure process. It is a second object of the present invention to provide
15 a substr atrewisted Mexeapppr at usecmpablfeeofl afrgding taat ienxgp s wws ki angge
process. It is a third object of the present invention to provide an
exposur e appachtaidaphby e2bf SHRAGHEES RETTP A IR 0 dBvEEaNRAIING !

hi gh-quality .and a high-reliability even n 20_irradiation power of
exposur e IidHﬁQWﬁﬂﬁﬁéh%ﬁS¥%5 ﬁFeEéﬁfOPHWé E%Haégééwh%séégﬁ ?% ?ﬂétprior
art congcept qt; i iatd @gﬁg iy radiat. he
exposurrsg i glt%{%lttstt%g( er{('{ gadg%odrr%}l es%gfolg, an %ﬁéﬁtﬂéﬁnﬁ%%%%l he
above obj ecinevihpal RCthdgk NBh &r £ Ré sw2Bethathiei kRefieexnand parxgied oM even
when the irradiation heat evolves. To acconplish the first and second

obj ect s gi vemeabbwe, ragtondi,nghdafepsiaspecthe scan/exposure processes

of t hepresenti nventi on, asubstrate retai ning apparatus conprises a base
materi al i nfSIviqfdieseshot regions by sequentially moving the wafer.

In those types of exposure apparatuses, the wafer as

10 an exposure target is sucked and held by a wafer holder placed
on awafer table. A fiducial markmember formedwith fiducial
marks for measuring a fluctuation quantity of a baseline is
integrally fixed onto the wafer table. Further, the wafer
tableispositionedandmovedinX-andY-directions (inbiaxial

15 directions within the plane substantially orthogonal to the
optical axisof aprojectionoptical system) bya linearmotor,
etc., and a movable mirror (reflection mirror) of a laser
interferometer for detecting a position of the wafer table
isintegrallyfixedontothewafertable. Notethatthebaseline

20 is a baseline for alignment that is prescribed by an off-axis
typealignment sensor, orimpliesadistancebetweenanexposure
position and an alignment position based on the baseline.

As described above, the recent trend is that there

increases the heat quantity, i.e., the irradiation power of

25 the exposure light when wafer on the wafer table is irradiated
withthelight. Therefore, arelativepositionalrelationship
between respective members changes due to an occurrence of

warp caused by a difference in thermal expansion coefficient

between the members as well as to deformations, caused by



5 Repl acenent Sheet dated 25 June 2002 of |ow thermal expansibility ceramc
of which a thermal expansion coefficient is 0 - 0. 5 ppmat a nornmal
tenperature, and a coating material having a | arger hardness than the base
material and coated over the base materigl after effecting 5 surface
. finishing of the base material in a predeterm ned configuration. According
to the first aspect of the present inventign t r face, [ n.sahi ng
of the base material, the finishing work oBeP]f?généglgtﬁ%gt ﬁgﬁeg?zﬁa‘{“ﬁegoﬁgt
execut ed. | hies thRenf10e& pih § @ss pl&f tthd apdddt alp tdhenwriid e, pf i dbhe
substrate placing surface and enhance a degree of flatness of this surface.
Furt her, i nmambexo $puresy iappdrat ushiusedh igr a gihlod olw tthogriaphye pubtesisat or
manuf acturing a mcro device, even if the heat is accunulated in the
substrat e rétrgioFishgoapFdmacdid nt psugH s18easphEtoseAYPEI vel RedStiat o Hmen

irradiated with the exposure light, the substrate placin ortion shows

al most no t HEARRIE oy RISETT AT T 57 Whid &30 "THEIE Jate it Fsoon
sequentd al | ransterr ; ) i f it ! n the
hot oscnei ¢ het BRDCEAIEE R4 d0h 3 R SR Aol R I A S UM L
a step-and- gGam netlgh 1 Gual $€3NahWP @ iPFRASUr e BIPaE @t Sh, nble peher mal
deformati on of the photosensitive substrate can be substantially
restrai ned. mbherfefoonered he mask pattern can be highly accurately aligned

wi th each of the plurality of segnent regions, and, when 25 transferring
the pattern forned in each segnent region in overlap wth the mask pattern,
these two patterns can he overla% precisely over their entire surfaces.
Further, wh i lgE A f f maskpatt ernspat chedt oget her

ont heplipt osensi i vesbstEaLe.Leplur ald Lyot sl Letns . & BeRlpgorRDt

Sheet ted 25 June can be accurately “con toget her. “Acco

a second aspech;ft tee PFESSNhihBVaRPaht 1t SHSIK Bd ec Eebabiend idRPal At us
conprises a base material conposéd of |ow thermal expansibility ceram c and
having a 5 susinsten plrasided osuaftace eapd veheoatriragl iretiern Akahaavabvas
difference in thermal expansion coefficient fromthat of the base material,
the differenderbeimgprqeabosvrs ppecssssnal |l er, the coating material being

coat ed over the substrate $Iacing surface after working the substratg
pl aci ng surface. Tell@ SRTFRRAGP fectth%f%ff’?‘a?%nbl%b‘ie%g“s%ité?c%r%‘éh Be

therefore facilitated, andthe re f sst hereof ¢ en
Mor eov i, ir?tﬁ%?i%ﬁﬁ%ﬁw%?%%hggggugggﬁ%g%g%fggggﬁﬁéaf%ﬁaf%gnﬁﬁﬁgg%%%ka
pattern wthd.he phot psgasitive substrate, align the mask pattern with the
segnent region (pattern) on the 15 photosensitive substrate or accurately
patch the pluralitnyt 0§ arask rpadh &6 dfogeehere oant Heveliniiosensiproeide
substrate. Further, it is discovered that if the difference in the thermal
expansi on c@ef €kppentrebapperat helara e ofirdanie pbusdagi ngivaoedenl ce

exceeds 5 ppm the base material is hard to be coated 20 with a coating
material, am®¥ind ot bWENTARRLIAtY0ANhG ek ErTRFL1ablil1ty even when

20 irradiation power of exposure light increases.

H

The present invention does not stick to the prior art
concept that the irradiation heat produced by the irradiation
of the exposure light is made to promptly escape, and aims
at accomplishing the above objects by selecting materials

25 that neither expand nor deform even when the irradiation heat
evolves.

To accomplish the first and second objects given above,
accordingtoafirstaspectofthepresentinvention, asubstrate

retaining apparatus comprises a base material involving use



having a difference in the thermal expansion coefficient fromthe base
material is equal to 5 ppmor smaller. It is therefore possible to prevent
-a problem of being unable to apply the coating material on the substrate
pl aci ng surface of the base 25 nmateri al gorrposed of the | ow expansibility
.ceramc. The substrate retaining apparattus according to a still further

aspect of the present invention is suited espgcially.to, gn ur
apparatus for transferring a mask pattern ?{ﬁg c%’"ﬁ'&%?‘l?sgﬁ%ﬁiﬁg’s%?é\”?ate.
The substraig nehaithdnal R@Q%aﬁg%@tli%@e%_tex%t@ 2P WHNen2802hermal

appar at usf or sucki ngandhol di ngt he phot osénsitivesubstrate is provided on a
stage for r elxatanesl grimevie s itdie rphatsos ensi. bi pem iths th@trea Wittdingeaspesctef o t he
mask. To acconplish the third object given above, an exposure 5 apparatus
accor di ng t @nche graseny mahenitd biaiviinghiecha oo sulistrdites hélhder thrdoase
fiducial menber formed with a fiducial ed_on a substrate

rk are di spos
table, and F&F&tiérh %%5&%6%%‘%39%%%%%% 13t T 150 aht N
illumnatio i cal-sys i ScpLpLe a.prqj ecti opt |
Syst om ont o 0 Fhot Suanil 19\ S SEBerPAFY hard g Al SRS (o
characterized i dh@atsidhe substrate table, the substrate hol der and the
fiducial nmenber are conposed of |ow thermal expansibility materials of
whi ch thermal exparsiordicoetbitheftis sar @spubstanthal p ye egnalidwereadn pt her.
15 I n the exposure apparatus according to the present invention, the
substrat e t @aflter the ssulfstacat enhohdag cdnich ¢ he skirhicd 1l a heivberf iaresktbnposed

of the low thermal expansibhility materials, and hence, even when a
t enper at ur e " eSt dU £624 1RGN RRF 8L o WL AT RF adildt L 8rF e here

exposu l'ight, .20 the substr.ate table, t ubstrate holder, and the
fiduci gcf me eearsjtzr%leerrge \% ézlr%é%ea serrgﬁe Wﬁé?ﬁrﬁ% g)%p%%ésisodr}é&?g eg? Celll'sé,lcjf]%%re IS
a smal | changg ddqrd efi® OfnpRskthofalreel 8kl enshinR hetyyeem Ldoser prabers.
Further, the substrate table, the substrate hol der and the fiducial nenber
are conposedoftHawy 2% bhenipds expaigididt by vsRiel had pheft othi o § hepral
expansion coefficients are substantially equal to each other, so that there
m ght be regucedt sn fooc warentzciofir ag pa caused dyvidcéf eeeanesti nheheedher mal
expansi on coefficient between the o
subst r at et ablSearEHE VS RheSubBErat et BB BANTR Fef P 80Ei AP BT e pt akeneht
Sheet ?%t ed 25 June 20Q .rrenbe[]. Ac&ordi n in.re

§&t6

|, ti
di mens} bnebét RERHORERIHarS BHBGEF SERE T O RopR e i Vot ReREFRase,
and, even when e SEMBEESLULE oL 588 AU 10: 1D iRal BRSO e M Lot he

irradiation exposure attern can 5 be transtferred with a
hi gh accur agkpdWy forsseddadd ngly, i ®hpossthkenla@ kputactimresthe mcro
device exhibiting a preferable characteristic and a high quality.

| tisdesir ablsetchedn thied blw Harared Bxpaedidiiti ¢ epcér afaplsed liin t hé pe@sent
invention be super precision glass ceramc 10 or cordierite-series ceramc
mat eri al or HAiRhaosckhehadreggnrsitive substrate by a step-and-repeat
Her ei n, t hesuper precj si ongl asscer anm ci sconposed of a crystallizin hase and
a gl as%‘S phaé‘ge,tl'g‘?fg {ﬂs}éjf‘ggab? SR L T et ﬂ?ﬁ?&%?%x’ﬁﬁ%ﬁ@ 28r%d§?aflt rade
nanme) nade 0 ' i NS 10 £y % Db [ .af  t n
crystalli zeg)&fg]pixseéﬁgﬁrggﬁgr%ic&g%%a}duzﬁeg %t%ﬁg{%rée%ggtg\}gp dt?ﬁet c%ati ng
material isgHES @byt PE gtibdkCadle ThlN, bandudset@aiding 1hirkdessihbar eof

is preferably 1 - 10 m BRI EF DESCRI PTI ON OF THE DRAW NGS
Therefore, the mask pattern can be highly accurately aligned
with each of the plurality of segment regions, and, when
25 transferring the pattern formed in each segment region in
overlap with the mask pattern, these two patterns can be
overlapped precisely over their entire surfaces. Further,

whentransferringapluralityofmaskpatternspatchedtogether

onthephotosensitivesubstrate, thepluralityofmaskpatterns



20 FIG. 1 is a perspective view show ng a whol e configuration of a wafer
hol der in a first enbodi nent of the present invention; FIG 2 is an
“enlarged view of an A-portion in FIG |;

FI G 3i savi ewschemati cal | yshow ngawhol ecogstruction in a second enbodi nment
.of the present invention; 25 FIG 4 is aperspectivevi ewshow ngpri nci pal

conponents in the second enbodi nent of theR?éﬁ?ééﬂ%nti NeDHAR ;nge%

5i saper specti vevi ewshow ngpri nci pal conponen third enmbodi ment of the

present inveah & acdiRepdbgesenheShedt tdateathe2d, June 2002 DESCRI PTI ON OF
THE PREFERRED EMBODI MENTS Preferred enbodi nents of the present invention

wi Il hereinafter Becdesidmded aisdraret especd 06 the accompadyivention,
drawings. FIG 1 is a perspective view show ng an external configuration of
a waf er hol defubsityat & jraska o dRAR T BF USUBSTPALS e faibfiSfy Mgt B bis of

ol der 11 ORI AFR 1AM CR e Re CRR AL Hal T LHBIE BRI KHOME To

be speq ficg,@Red% &2 ﬁ_lfaéi}}?g V@j@faé@,l dety 1a '@yatﬁ%cﬁjeﬁfai{@pié‘f @a@%ﬁ&ea

menber constructed having a substantially circular side portion 2

excl udi ng i bs fifledtersd&lé npohé AR Zexd Of sB6nido&f paEie ot fhds thedyo?, tiaad an
upper surface serves as a 15 wafer placing surface 3 . The wafer placing
surface 3 i pafsermetewith, atmeldtiiffemsrtge bk igooovesl 4 cchpgendrisman kdir each
ot her, for sucking and holding a wafer (unillustrated) onto the wafer

hol der 1. EA4&R gPebiBIMMREeriadldpRiig iGPatad oyerdehf st dyra ve Btashes of
t r uded ] 4a, 4b adj t h.20 .oth i|] ted jn FIG.

DT and. commBECAtEs Y9 A HEnat Py Br SCOHTE urte S 1 ThET Ber S0 (a

| f f ' foree. jo th

body 27 Thud Do I A € Sty B0 05} AP Ehb ATk SRR CIRBELLS Lo°

waf er pl aci #g suriftace @, shdthe asaf e bokdarnks s wrsb £88nbe adeedd in
pl ane. As shown partially in enlargenent in FIG 2, the surface of the body
2 of the waMerreoteder ih thepzxwo stede e mattoat iing ilsafersbblAst expl agmed
above, a base material constituting the 10 Repl acenent Sheet dated 25
June 2002 wahér med kdara tierign Hakt hi EherpPlaobeeanséltédte§ Us tamist der bt 9Bn of

| etting the heat evolved by irradiating the wafer ,placed on the wafer
hol der wi t h e TS IoRAE TTHH - BRCEPE HBARRAFAFS IR HE V™ ho Her P% a

the bofly of i vl er, ol der,, 11, 5. 3c5PTAANGE. ML 1D S n ROU B 3y

of
however’, theéreis Se
of mask patterns together on the photosensitive substrate.

Further, it isdiscoveredthat if thedifference inthe thermal
expansioncoefficientbetweenthebasematerialandthecoating
material exceeds 5 ppm, the base material is hard to be coated
20 withacoatingmaterial, and it follows that acoatingmaterial
havingadifference in the thermal expansioncoefficient from
the basematerial isequal toSppmor smaller. It istherefore
possible to prevent a problem of being unable to apply the
coating material on the substrate placing surface of the base

25 material composed of the low expansibility ceramic.
The substrate retaining apparatus according to a still
further aspect of the present invention is suited especially
to an exposure apparatus for transferring a mask pattern into

a photosensitive substrate. The substrate retaining



| ow t hermal expansibility ceram c having a thermal expansion coefficient
(l'i near expansion coefficient) of 0 - 0.5 ppm This | ow thernal
- expansibility ceramic my be exenplified
bygl assceram corcordierite-seriesceram cgral um na-series 10 ceranm c. Anmong
. those ceramcs, the preferable glass cer m'c may be super precision glass
ceramc classified as no-cavity inorganic, um n e qf
crystal lized phase and a gl ass phase, and ﬁ?‘ﬂflﬂgﬁ‘fgl {iatyg;)tsg]%unp&gog
crystalli Zegp@)@%%ﬁ:d@féPgu%kH'n%rQPI%lélﬁbrt%%tf%@to%hEEth%e%QfBEBJJPA@é| y 15
avail abl e as, e.g., Zerodur (trade nane) . that a |inear expansion
coef ficient 1@fpn?ce¢nﬂieldi o@l&ﬂsb&gdé@rreﬁs;ea:ltﬂ@Myh@vZLefg)tla@@hfoltrds@fsitﬁ)l@e m nus
val ue. The ceram c base material exhibiting the |low thermal expansibility
i s finishedsiubsa ngatedetietin nespshipsocasha wafsse- 20 hol der, and thereafter
coated uniformy with a material having a | arger, hardness than the ceramc
over the entire a?—“@aa%%?rw%@sastft%éh\?vétde‘?b1)135 |€h]d’%rhﬁip§é’@ %@(ﬁﬁﬁﬂ&h‘gr?o
tests, ét i S_nhat iy eferacptljre that a %fferrensceentl n tf %gpanm on

58 FBfeP & A Jtrh e%%%%nrrétle?” al*"exXceeds 5

coef fi ¢i ent “BEAWEEN T e ¢oa 8
ppm Furt hersub%t&raecfeehe%%rcgﬁalanglbaﬁ%lef%@mpétsf&cﬁwttl%@lnglfcltdafetafl' n
order to prevent a static electricity frombeing generated on the wafer

hol der. I n mhekcase afisbbechnse avseibsalavsetabbel hengreseiterdlimage

Repl acenent Sheet dated 25 June 2002 enbodi nent, for instance, DLC or TiC
or TiNis préfemasikeiddumisaceat vhghnet@ht diromad itlsuningkhesomfidal 10 m
may suffice. A CvD (Chem cal Vapor Deposition) nethod may be preferable as
the coati ngSHEFEY. 15 PR § Het Aéih r&@;ﬁh%l&ﬁ?lﬂc%ltrhépﬁ&lcadleﬁﬁﬁﬁﬁfﬂl%t%f t he

f | d hi adi | | t f , of
hoat dlb t oo RBOEPGRT SSta RG 0ot NG el PYahac T eF 57 oot GRE acktr acy
exposure capbesldalned egardlges ohoau0CEERSE LA Yo plo ey bea

evolved due to a rise 10 inirradiation energy of thé éxposure

Further, innbhide eriedithRNttidute 41 RedbeXRansihgaedd | ¢f edw afhd higal ow
t hermal expansibility ceram c chosen as the base material is set to 0 - 0.5

ppm There exipsins ithiowevernahematési alfs efvittic Hthetmakae expansoancoef fi ci ent
15 can be decreased down to a conparatively small mnus value as in the
case of, e. ﬁoeffé#‘dlc&ﬁts Hehe eSuBSEaglilrdighteBfak h’%OI%@\iﬂtlh@?ﬂl‘ifﬁFr

expansL_gT)l lity cer preferable as the base mater i.s th%é an absol ute
val ue the |i negf‘ ansiiot’ toef FPRF &AL "PhEFEST p%ﬁ?ﬁ?nl ess.

20 Moreover , 'Jéhtﬂb Sh ETRQALOBAL » 5t RE S“ﬁ] %'Pa'st%!rta!&gh%*i%‘l epaflfithe

har dness than ase materral rs us e coating nateri

material, evaRddidl fchBedness dompRHed oFa 1 18l &Fmd hakdhs haseity
material, may be used as the coating

mat er i al onc onadiety icnt hataad fifearenc efadys of it re vea | ieadret aveene 251 baseduatesi al
and this material is under approximately 5 ppm This is because the coating
over the ba@ehﬁﬁtte?tﬂalsSB@@owﬁheRb?eh?élf@/délﬁFf-P@u@f the theoesrerkehgletin t he

| i near _expan on oeffici ent therer}?:t n exce (g;elppan?ldﬁ: thfelduclal

accor ddhce Wi s& @ o didhert trate h

member themselves have small thermal expansions. Besides,
there is a small change in terms of positional relationship
between those members. Further, the substrate table, the
substrate holder and the fiducial member are composed of low
25 thermal expansibility materials of which thermal expansion
coefficients are substantially equal to each other, so that
there might be reduced an occurrence of warp caused by
differences in the thermal expansion coefficient between the

substratetableandbetweenthesubstratetableandthefiducial



12 Repl acenent Sheet dated 25 June 2002 material is formed with the wafer

pl aci ng surface on which the surface finishing is done, and thereafter the
"wafer placing surface is sinply coated with the coating nmaterial. Nanely,
there is no necessity for executing the gurface finishing 5 of the coating
. layer fornmed on the wafer placing surface. This facilitates the working of
t he waf er hol der and enabl es the coating | rea i 3=t S.
Note that the coating |ayer may be forned:gﬁﬁéﬁ%§“§§ﬁ$§%§ﬁﬁégﬁgggg5g§$tions
(e.g., uppencfigge.surtaseaialiyhechungsydedrooat i 08K idten Hodd bt dda 2)
with the wafer, of the wafer placing surface. If considering an adhesi on of
forei gn mat teesenbewsssrdde forsadiesnraliitd etiestp d diel ceraeémnbg rsadper daes o ,0r med
over the whole wafer placing surface. Further, the thickness of the coating
IayerfcnneénémQﬂﬁﬁwgeﬁéﬂﬁﬁﬁﬁéﬁﬁéWWﬁﬂﬁb%eﬁﬂﬂ%%@éQQQﬁa%abs@ﬁRt¥Kﬁ- 50
m and the surface finishing.of this coating |layer my he thys carried out.
T Ehi's casiiEPnhe 1EERgAELBEsPEy e TR ToF oy e T pe SUF Rt §4hioeH ng-of
t he base nater] r i 4 I Qb i 0 [ t. fer.is 20
pllaced s moE FERTEed st He Ul e e haoe Teotoontr e Seneng P e
iIlustratedisnpbkeibl duio Myntpkerany €aaf nguwrat idnisicd Ne2hseanihype
exposure apparatus (e. g. , a scanning stepper) for transferring a mask
pattern ontprtlieradfler diyamovieglshecnask anditdhe guaflerty n synchroni zati on,
it is also possible 25 o .

t ousewhat apl ur al i tyépidiesdarabdsn oz ubbaportiheidwd empppgibilityceramic
inadirectionortgggggaltoascandirectLon nmovi ngdi r ect i Qn) the wafer, are

arranged at YpFE et Spadiigd G491 Re SHRA BraFﬁééﬂqﬁﬁa%ﬁFﬁﬁﬁWlQhe

prese i nventi he & . appl.] : I e d 25
June 9@02 aggogggﬁﬁggjgﬁ%q% u%ggh%%ggPR?opﬁégrﬁ%ﬁhQ%?E§F§T%$?c%?g§%%

pi n-shaped peetiuded petbiaNTheBHOF B5681E sk BN L LELRIBS s Afdecti ve
if using the wafer hol der described above, and if the material of which 5

t he thernmal océxpaosyshnatdeffing ehiasies aapproyil AEise pha sz2er anids puede fairl e
nmoving mrror for a positional detection as well as for an XY table for
sust ai ni ng ghéswaferandicdes, The endorlfentcdPdelstetiaddovandhgnaseny ifi ed
t he waf er hol der_provided on the stage for relatively noving t he .10

seni conduct B ORFBP WERCPEPEAR 1D 'Phe’ FaW Yo ERE Ok’ Grd S&Fdaridasd for
transferring,the k_(or .r.eticl a rn.onto thesem conduct orwaf.er .
Thepr eSent | HVBAE: BAESBE Fowur e hot t SaCFETERe LoRErYEre POt Sifig S
apparat us f Qg teetiaiin Hgrarahass it &r o Wil Bnd® Goat §n%!t%li'cq<rf€§_’§t al
di splay 15 or a ceramc wafer formed with a thin filmnmagnefic head in
addi ti on t othbeesgmiconshetoramafyel. -Muo0aover, the substrate retaining
apparatus of the present invention is suited to the exposure apparatus
(such as a mrror proj ection aligner, a stepper, a scanning stepper, 20
etc. ) used_in_the photolithography_pracess for manufacturing a mcro

devi ce suchB24EE DEATHFRAS OleUlEeDRAWINGS o crystal di spl aydevice, an
i magi ngdevi ce ( or.t.het hinfil etic head. Qther than at_is .given
ner o1 10 the. pr eSeRECT VBT P3A 05T e bt 80 CHENE VTP b CBr TR | ng
appar at uses ,ysad, 2or h1JRePNPL ¢l LRAGIAPIYRERE8$Shp Pesent invention;

al aserrepai rapparatus for cutting a fuse by irradiating the fuse of a
circuit pattern fersed2onstie senacgaducieon safat migdrt aseribesns, 1;

| t shoul dbenot edt hatt hei I | um nati onli ghtforexposure which is used for the
st epper and the sEaRnidigsteppechampticallyshowingawholeconstruction

in a second embodiment of the present invention;
25 FIG. 4isaperspectiveviewshowingprincipal components
in the second embodiment of the present invention; and
FIG. 5isaperspectiveviewshowingprincipal components

in a third embodiment of the present invention.



14 Repl acenent Sheet dated 25 June 2002 be any one of emi ssion lines (e.g.,

g-line, i-line) emtted froma nercury |lanp and hi gher harnonics of a KrF

" exciner |aser (wavelength: 248 nm , an ArF exciner |aser (wavel ength: 193

nm, an F2 exciner |aser (wavelength: 15§ nm or a YAG 5 laser. Further,

. the substrate retaining apparatus of the
presenti nventi oncanbeal soappl i edt oaEUVexp A J i

reducti on projection optical systen1const?§ l§cﬁ@$“§%#§t%ﬁ%#éggﬁﬁf?og%

reflection optical elements (mrrors) , wherein EUV (Extrene U tra violet)

rays having an oscillation 10 spectrumin, e.g., 5 - 15 nm(soft X-ray

regi on) ar eDESERIAS e Gx poisiur BREFEBRERaEMBOOIMANTS an il lum nation area

on a reflection mask is defined in a circular-arc slit shape, and a pattern

of the reflectionPHBERIIFS raPIEMSRE Hred the NaPEEnby IANGINYd athevill

reflection sk.and the wafer in 15 s hropi zation at .a velocity ratio

Cor r espondi RB e R A ERRI P CSPFOADER ThER B SBROpr QiR FoiogmANA o

systemsg Thed§ggggﬁﬁgp retai ni ng apparatus of the present invention has no

probl enms in terns “of expansion and deformation irrespective of the increase

in the irradiati oprenengy sofa 2% Adiee exposuveelsi ghbw iMey egveaixtémihe

substrate retaining apparatus of the presentinvention,

t hef i nal contpgdrigtirerifian shi rg warfeoe de fdgr dbtial @i Mg rs td egroeed ioferit athess

of the wafer placing surface of the wafer hol der may be carried out before

formng t hesggs§a@¢@céeééarlilﬁ§| AR ERESEHY LAE PTEaENRgtHeeRBRPN gurEt S on

finishing work. Further, the coating | ayer y .therefore be as thin as 1 -

101 Next - St EmBRHaTI L T PR Rb Slie Ap (A o cBrHiag o Bhe

prese i nv [ il S ed. I 2 une

2002 Ir;IItOG SSpésgg\?:@éLﬁlsl et?r{a %%3‘% %SSHB\%ﬁng@g @%ﬁgg%gt%fgﬁgo?g{)ﬁg'r?d‘ﬂcti on

proj ection LYPEpeXRISW,E ARPRRALUS Ok ha SherrandrRpeal s irMddr Wayq of

t he enbodi nent of the exposure apparatus of the present invention. FIG 4

IS a perspeatiaplate memistoworg tihectpsd heivialg penthsoren t hel epfciirtular

enl argenment. Referring to FIG 3, an illum nation optical system 11

conpri ses afibegRorsdiprced gxemdinggliescfhef pader Ph&aden e dmuresd

i nt egrator ghono eni zer) sych as a_fly-eye |ens

or r odi nt egr at'off gﬁﬁ&nﬁéeﬁ‘ 2n§EHY Punithgh G8dPEPEH GRS F SV E T 13 hat i on
systemaperture s .a reticleblhin variabl e f] ) condenser
ans. Shot ent A TR R oRe S Fhar o e R B Gt e B kel ot
transferredyi;$sygked: aod; beltd Oop A datd£liecshaggcllc andnisadbiradiat ed
with a beam of exposure light IL emtted by the illumnation optical system
15 11 . An ifsageuokihfenpphbeadngid ReBetrh@iridl Lng hakt ea) raagi ®ohefwd her
reticle Ris projected on the surface of the wafer Wcoated with a photo
resi st as ahoéxigasuire Eachegracva #edtsictd orshaigni ¥n dakG ok ofdafifed hye. g.
, 5 or 4) through a projection 20 optical systemPL. The foll ow ng

di scussi on WAl Sité Hhgde Tn R ELdkAPEPHRIPREL 187 248X PEIRE Gitv P iR R
parall gl to anp ontical .axis A% Orﬁ]ﬁe(? 2pré9111§8§)h1%r1]1n3%“ c%lws,é/}slgerg %Ll% L A0
Plrét 16 e 4 Hh

X-axis”ls grvenin parallse sheéft surtace in Wt hi e pl ane
per pendi cul gk-olsQ 118 s& @S £ AR tBe YuRYbE sliSledi ¥ eoder PEE PERALF UL AT e T O
t he sheet surface in FIG 3.

holder via holes (not shown ) properly formed in the body

€

2. Thus, the wafer is sucked and held over almost entire
area of the wafer placing surface 3 of the wafer holder 1,
25 and can be corrected in plane.
As shown partially inenlargement in FIG. 2, the surface
of the body 2 of the wafer holder 1 is provided with a coating
layer b.

As explained above, a base material constituting the



The reticle stage 12 positions the reticle R sucked and held on the reticle
stage 12 within the XY plane . Aposition of the reticle stage 12 is

" measured by an unillustrated |aser interferonmeter, and an operation of the
reticle stage 12 is 16 Repl acenent Sheet dated 25 June 2002 controlled
based on this neasured value and control "data given froma main control

system 13. On the other hand, the wafer Wjs held vac i 0 a
waf er hol der ( substrate holder) WH This 3&?8?“'&%1%&%%@33&8&59@
sucked by vaggdmiont @e b rdNhEE Hiadl&r S vlstr 8¢ eetabhe)n E4nandiddisi on
detachably held. Thewafertable 14 is install edthroughapluralityof actuators
whi ch di spl ateléntandi tkethent £2wonl wed Xy sitragel ilbt 1 T e hafwerf d alp lea detd
controls a focal position of the wafer Wby an auto focus nethod and al so a

tilt angl e, ObpHdrebRLET APLgRIHH. Ehé heupRREBUSE } heh hefsrang domim warr d liage

f f ot i ect i i cal . PL. Fuyrther, t Y 15 |
Phst atedt hPOGRE. IR A I b abia s 18, DRRY sl 1 Harderr abh 14

f hroug ear " . At 3o
the |nder | AeserErlick Biefcthe0tentURYRELE Moo e ) AEES' O I Rda 17 ©

Y- coor di nat egwairl Aa BRGIh 104 1 5 01 8t { 1k fm i H @ aWalRY a trald nd A e@%%rmaeﬁw ed
by the novable mrror 17 and the | aser interferonmeter (nain body) 18

di sposed facbedflicitdne novaldser xparsilon ddwsSel okast) edf val -ues. Angpm.
supplied to the stage control system 19 and the 20 main control system 13.
The stage cBhtpollosyshermed, Soaxases il theyneasanée Ravubs Byempd il fised
interferonefer .18 and the contraql data % ven fromthe main control system
13, contr ol SYIASF&HIHIC OF CPRE FFALET STdtistS T E PPeC RY2 SHEGE TS S TR waf er
hol der, \WH, i i al r. EFM. a t iyror 17 (17X
17Y) elact)ch cgﬁ%gglg% 'ofAIggfléwﬁfﬂggﬁa Mér;ﬁpcgsrfsitagllegg ﬁ%‘fé??éﬁe%i% SV\Cn]eﬁa I
mentioned | ﬁé?rb&%ué?e’lep@e%\i'sqeﬁu g1 akRecuak gl ctabl &5 144 o §nes bl e g rror
17 is, as showm in FIG "4, constructed of the novable mrror 17X for
measuring aipegighindie,i kddimmind 7a RepredeseateSheeh daiedalld idwie p{HEe
X-axis direction, and the novable mrror 17Y for measuring a position in
the Y-axis dnderuiless Phasepvaibd eomtraigring X0i s 78kt e§ridid ¢rivisted ttio exh
upper edge portion of the wafer table 14 by fastening, a . g. , SCrews so
that a IongPPé‘&ienE?kﬁnai1”‘ébltq}b‘rﬂlbﬁ‘r*%ﬁesﬁﬁ%‘blﬁr%){”?]sg%éts SPBHE GHE M-taxi s

in a state of i,ts.mrror surface bejn riented in a X direction. The
movabl i m 1 PR LI TS Rr ke b ERRH T AGFEES SonE har o TORGAtud Ao

di rection t@%g%ﬂfsi'o% e 2 000k PEs X- 2XLSaliP 8ap! agied%fcfe_ta%én 'J&fn S f ace
being oriented in a +Y direction. 10 The wafer holder WH is a nenper taking
a substanti akky dirsk-fuikenhshape, aandndet aghakl.y hel d by vacuum suction in
apr edet er m nedposi ti onont hewafertable 14. Amultiplicity ofrecessed

gr ooves, subst ant i @hkyceonment beew mhteadl loehkéri b iftamg udie ngwarddmwiall ng
the wafer W are fornmed in the wafer 15 placing surface, i.e., the upper
surface of EKEAREREYLIHd1wéde fAHR1EagH Jd?éd?/@%%ﬁﬂﬁﬁﬂ@ﬁﬁe%h@@? [#Saf watfer

ot | BT BAIROSL NS LRSS Soul e a JOLER ReLfarslpd L plate
WH i's formed wtde AnBldrdldd ¥n of iy oehn DelRs A PRE SRAWY area serving
as the wafer placing surface.
Accordingtotests, itisnotpreferablethatadifference
in the thermal expansion coefficient between the coating
25 material and the base material exceeds 5 ppm.
Further, a preferable coating layer exhibits a high
conductivity in order to prevent a static electricity from
being generated on the wafer holder.

In the case of the base material used in the present



20 that three pieces of vertical novenent pins enter, these pins
constituting a wafer vertical novi ng nmechani snf orsupporting the wafer W at
“three points when replacing the wafer and noving the wafer Wup and down.
The wafer Wis placed on the wafer hol dqu VWH by this wafer vertical noving
. mechani sm and the 25 negative pressure source is operated, whereby the

wafer Wis sucked and held on the placing gurface of,.the hol VWH
and can be corrected in plane. The wafer %?mg?ewg§&W%§éggpﬁgﬁ@if
construct edegBobiRRetlStHAt & JAlA &b NIDEEPSFat U8 bR ThR waypdeseripad 18
Repl acenent Sheet dated 25 3une 2002 above referring to FI Gg 1 and 2. The
fiduci al maak teabebaENMnigs manteadradl,l yarfd xies ithidlenosgi afty ©f 10 m may

t hewaf er hol der WHont hewaf ert abl el 4byfasteni ng the screws. The fiducial mark
menber FM i suébipesedh of VR 5Cheghcatly deprsdiaroskhben) Bfthlidcmanhdeaupper
surface is forned w.t hapai rof fiducial marks20A, 20Bdi sposedat apr edet er m ned

interval i npfﬁé.e)”(-a&lree@tsl &P%n@%ﬁb%?tﬁﬁfﬁ@da cross- shape. .
Furt her, ani |l | um n, %%ﬁ$g§%§gfe%¢%g%ﬁ2&igg tth}%erfrﬁa%%‘eﬁfg%&%{foﬁoéaf t%’loeB wth

the il I5urri nation dr vi rom exposure s provi ded
on the sideygkethgoPrEIrECHI 0N ORINICH: i RYSE €M Rndndar- tdg, ddduglabs mal k.
menber FM on the wafer table 14. Wien aligning the reticle R the fiducial
mar ks20A, 208at epasint bonedsotdad centercbet weensbel kdugi ah tes ke 204, 2B on
the fiducial mark nenber FMis substantially 15 aligned with the optical
axi s AX of therpiojrect héghopidctdlayekpasPE elsambeiaiy a e Xyegleagd €15
Further, two alignnent marks 21A, 21B each assum ng, _.as one exanple, a
cross shape®fafR ¥RFHRYSS oL KR YaY (& (theelrdh BV OLKEpdieetf SuriSie

(1 ower surfgrcle of t.hec.reti cle 20 R ighi nterpaosed in thte X-direction

bet weequ thesé two°a liagnlr?enntenrrearr(%g.og sp%cieﬁg e rv?/eelnlqme' fiducial marks

20A, 20B is set sphstaatialily ggualedioodisPRE] NgnRetWeen ¥ edycads i srges of
the alignnment marks 21A, 21B through the projection optical systemPL. As

descri bed abevgfiicddriteost ahe Mhere dries I eipein s3% et te ey ddiel & iched el

mar ks 20A, 20B is substantially aligned with the optical axis AX, the
fiduci al maekstBeApazeBmarterildlumisatesd ta tth -t Ke 3 Idamd ndhieare leixghat shavi ng
t he sane wavel ength as the exposure Ii %gt | L fromunder the fiducial mark

nenber FM WRELEBY (HheTeat &F frbs P hbeé s D alie 93 kR an s 1 ongordflisdétnt
Sheet dated 25 June 2002 rks 20A, 20B t hrough the proj.ecti.on opti.cal
syoteripL aFant BPBACFRoERE SPUrnEPi 85 OFBPRE A FaunaE ek LA K2 5 of
the reticle B ;) ERQr8.820o 228 LOT hRUIRRHINgAERR.) | LUELRAL A dd O 5
traveling fromthe projection optical systemPL in the "X directions, are

di sposed upwaed ¥w afhd e Blex@amitb B ke c2kAn il BreHaonb 1ad hgnokat, saNnsor s
23A, 23B based on an inage processing nethod are providedin a

TTR( Thr oughm#hexRetli dlsexhat an absolute value of the linear expansion
syst enmsoast or ecei vet hebeansofi |l | um nationlightreflected 10 by the mrrors
22A, 22B. Eserfdfcilentalihpirent BekWsbes023Appm or less.

20 Moreover, in this embodiment, the material exhibiting
the larger hardness than the base material is used as the
coating material. A material, even if its hardness is equal
toor smaller than the basematerial, may be usedas the coating
materialonconditionthatadifference (absolutevalue)between

25 base material and this material is under approximately 5 ppm.
This is because the coating over the base material becomes
extremelydifficult if thedifference in the linear expansion
coefficient therebetween exceeds 5 ppm.

Further, in accordance with this embodiment, the base



23B includes an inmage form ng system and a two-di mensional inmaging device

such as a CCD canera, etc. . The inaging device inages the alignnent marks
- 21A, 21B and the fiducial marks 20A, 20B correspondi ng thereto, and i magi ng
signals thereof 15 are supplied to an algnnent signal processing system 24

. in FIG 3. The alignnment signal processifig systen4 executes inmage process

of the inmaging signals, thereby obtaining

- d
Y-di rectional positional deviati onquantiti esg?ﬂlﬁ%mﬁ"éﬁks?&d%d ﬁﬁr’HEeﬂ% 21B

fromthe i npgesr9hit he Ebduelal iRl k8e2QAre20B12EheR, Lhe face on which
al i gnnment si gnal processi ngsyst enR4supplies these two sets of positional

devi ati on quastsiurfescd 0ihhehiign £aoheplarsyish @ned 8t e Fivdewd e € @Ntacdingsyst em
13 positions the reticle stage 12 so that those two sets of positional

devi ati on 25ugfianei isesin@ly dom teohidthyt e tde adaichg svatear vdl hi Namely,
predeterm ned range. Wth thi s,t{)rocessi ng, the al ignrrent mar ks 21A,. 21b,
nore essent FAPES, 18h8% RECESFHt e iRt S Tt bt ? et RS of UE haCRef I OE RN be

positiQned with, re . to.the fi j r 0 . Repl.acenment
Sheet dated 5}83&,%8%835% %a&%%r&mﬁ%é,ﬁh%}?%g‘gﬁ?g( %Sgéﬁgesggr@ecre)' of
the reducedrjrege; {118 tRA L RE VK kiM§ Jethel fa Re OGO thEy RQIAL ON
optical systemPL, is positioned substantially at the center (substantially
the optical th%i scAX)inkelwger Tot he driedised aln rarikski2ds . 20Bt canthasd dass
orthogonal to each other, of the outline (outline of the pattern region) of
t he patterngoaténgetaparatdebet dornedxn amd Yasxkesast lapntti et poattd,ortshe

mai n control system 13 in FIG 1 stores X- and Y-directional coordinates of
the wafer taBF&-14URRPENEPR Fehbared o) iR PR tasdedinREr ot ertys,

t hereby finishj the alignnent of the_reticle.R Thereafter, _an arhitrary
po nt B netvrr 1 RaTe AR n ot BACL b TRE RLLhr & LoRTEr Cofl & he
pattern. FULbRSHqchahel HinddhRdildd oF fohe shilfapud:ace oy ey prof ed i on
optical systemPL is provided with an alignment 15 sensor 25 of the I nage
processi ng g¥steamar tathadis attin@f faaxi-sbaeEBBfledn oeder HeO wiRilect the
mark position on the wafer W The alignment sensor 25 illum nates a subject
mark with twRefiekl phavdtioreuifhtet hat is non-photosensitive to the photo
resi st and has a broad band, and the subject mark 20 is imaged by the

t wo- di nensi onal i FREFRGTdetheetBliekngsst AE ErD ceetny krver fomeed ah

|01, OB LOSLERL 8 BUPILL et 81 1S ALARIENL 519nah o1 8555511

bet weenadet [ ot t. | j t. :
conter) of RS Bror angan sEh A BER SERREInG AN, AaRHY Chut PEAIE
obt ai ned bysuse ofntihe it al vk s soRothe-d & duel at o PRy e g RMe and
stored in the main control system 13. The alignnent nmarks of the wafer W
sucked and bekdaor tfhie e 2tg hof deheWHasar eaneasieled by use of the
unillustrated 21 Repl acenent Sheet dated 25 June 2002 alignnent sensor
for the wafer, an¥orRevalt,ghRenPrpsraprscpedticthopesheéeh toetwridhol e

th f h shot ion. Th h t t shot [ th
e e O BRI e AT e R s Sy st e gt region on the
pattern 5 redi of10f 108 JPULI R 15 hor adl ol ediut Lyt he Bosura ddaht |L
such as the“8xcimer 1aser beanms enmitted frofthe IlTufinatio optical system
11, whereby1an; igmae t%tealeﬂg@swer ggpeirad ulsheepat t e4 s il iy the gt tern

region at a reduction nmagnification of 1/ , is fransferred onto the shot
regi on. Aft éort heanedeecedng a mask pattern onto the wafer by moving the
mask and the wafer in synchronization, it is also possible
25 tousewhatapluralityoflinearlyprotrudedportionsextending
inadirectionorthogonaltoascandirection (movingdirection)
of the wafer, are arranged at predetermined spacings in the

moving direction.

Further, the present invention can be also applied to



10 image of the pattern has been thus transferred by exposure onto each
shot region on the wafer W then the transferred i mage on the wafer Wis
devel oped, and the process such as etching, etc. is executed , thereby
forming a circuit pattern of a |ayer ha%gng t he sem conduct or device in
. each shot region 15 on the wafer W Herein, the wafer table 14, the wafer

hol der WH, the fiducial mark nmenber FM and,t he nov e mrr 17A Y
are conposed of the same materi al exhibitﬁ%ﬁﬂaﬁm%§$$®ﬁgﬁ?“§§35H“Pﬁ39¢%|
expansi on cgeffighenty pAnt BhdckMhedue®nto i@ LAWn2@ hiermpll i@xpapydility
ceram c of which the thermal expansion coefficient (linear expansion
coefficientpihssbBapkdpprrt tndked psrusedsas the material showi ng the | ow
thermal expansibility. A material with the thermal expansion coefficient of
0. 5 ppm or snal | Brenmye pent hoveset lonsericage s mete of feet endodi msitng 25
G ass ceram ¢ orzgaggigrite-serieg ceram c or lgnina-series ceram,.c can be
R F 1

adopt ed as tRPY3 A IR BAASERI RV C LheMERETdAdeC b NiGthg t he

gl ass gerag%ﬁﬁggﬁggmgTogggggg?Ek050e%??cﬁgnt2£sﬁg) roximaFesﬁgé?e%%f%% o5

maybeadopt per precisionglrassceramc acenen

June 2002 agsufl gyt HendW x84 st AL &r oo f he porstialdd Zel hastRnd tha gl ass
phase, and containing '70 -"78 0 of the crystallized phase

t aki ngahi ghagué@btz sty 6t Wah Whi £t Ssastebaiakl rawaivatd £ 1&slderyg. , Zerodur
(trade nane) . It is because the glass phase 5 exhibits a plus therm
expansi bi lity, whThe enfrodimasttafii szadsphladeoeskhibiexemp Ini hiusd thempder
expansi bilit and therefore the |linear thermal expansion coefficjient can

be arbitrarh%}d§étﬁqﬂﬂﬁﬂﬁﬁﬂqqeﬁ?%nﬁE?QFuFQFaﬁ&éﬁHﬁWﬁﬁ¥ﬂmﬁvé§§dfﬂ§ting a
cont erjy quantiiy b, pronetl cont 1al11ng.cbyst abid 7ing 40 conditions..

Further, the ernmal” exXpansi on coerficient can be nmnimze educed down

to zero (Oraﬁpgir!%l&%SV%P%)ransTf@rﬂiﬁé%h“e%émcc(&??8&&9@@)3;9 £c PAS MY

directivity and includes the surface with no-cavity, of which chem cal

characteri stheseaitohdidengihrare subspastiealklividit san®aabel, hesewfr t he
15 normal gl ass. Hence, the glass ceramc can be worked by use of the sane
machi ne andappalisdasot hbsesusetrfte wetkiingntoheppemaeluglfass retEhaiglass
ceramic is advantageous in this aspect also. Incidentally, w.th respect to
the wafer h8l 8éSHHP las 2 Fded i'bed abdve: r et et IRGIt 6TRPESL fidnd ay

ft t he | th I ibilit j teri al hash fini.shed

[t he B edebér i FEGTBRT| YRFAFI GRETRE GAET (% ort HonteriAHE B tHe ebr

pl aci ng surgaggtﬁgﬂuyggyﬂgy% SQdH%EBrtQ%f%&Perial exhi biting the |arger
e pre

hardness than the ceramc. 25 erabl'e coating layer may be what
exhibits a high capdueliew,t Yt Hd QIBler r4 ©e prevanhihie sgenaralioropfthbe

static electricity on the wafer holder WH In the case of the base nateri al
in this enbpdesent, ihoentistansesuDt€dotro Tile exphdine appefmrabd e sasch he
coating material, and its thickness of 23 Repl acenent Sheet dated 25 June
2002 1 - 102Mma@yr$erfRER] STheC VD (I0fm 28t ARRRY Bepoi 108 B Mg can
be used as the coati thB Fu tﬂgr each of the vable mrrors 17X,
177 PormnuPAGe dr GErH HEPSINTN Ayt RARRER DA 6P SRGae pRare A S Hhse
material is,Garied,y; usi fgef B LELATLENMRR I Ble M LD, a 1iquid crystal

displaydevice, animagingdevice (CCD) orthethinfilmmagnetic

head. Other than what is given herein, the present invention

can be applied to a variety of manufacturing apparatuses used

25 inthephotolithographyprocess, e.g., alaserrepairapparatus
for cutting a fuse by irradiating the fuseof acircuit pattern
formed on the semiconductor wafer with laser beams.

Itshouldbenotedthattheilluminationlightforexposure

which is used for the stepper and the scanning stepper may



the low thermal expansibility, and a portion serving as the mrror surface
is polished with an extrene precision. Then, a material exhibiting a high
“light reflectivity such as silver and alum numis vapor-deposited by the
vacuum evaporation 10 nethod, etc. , and,the surface thereof is fornmed with
. a protect |layer. Mreover, thefiducial mrk nmenber FM smanufactured in a way
that follows. A tabular base material is fgroed b e of t | ow mal
expansibility ceramc material described a@g{);g?er?%glézﬁptf é%tg(ti?ﬁéﬁl@spaﬁ
polished W th £Re dife et IBNE:s PIEEIISIAE ( ?1 Qne isiH f ace i(Hipemisddace)
thereof is formed with the fiducial marks Z0A, 20B each conposed of a

| i ght - shi el dirpg &hine dfddmyg Sieotp asnd hit ogiee byhasmoafl ckshe fplotkalf tehxagimegphy

met hod. In accordance with this enbodi ment, each of the wafer 20 table 14,
the wafer hépger Wevehengitbuc 88 narkamévee xFiand asrr moealsilendgtor s
17X, 17Y of e laser interferoneter, is conpased of t | ow expansjbility
material . I—%%Be?mg\mﬁan n St e @rszft%r(éqarq%) : t]gﬁ H@‘\{\Sne%f BvdtSed
with an irradi.ati ng ti of_ & EXPOsS i r t be a
smal | phe_rrrg nggganb;?gﬁﬂ(%?’egc%ﬁ gfuthlﬁte ma?e#%?%ﬁggh%{oﬁgg\%&%er orl er VH,
the fiduci al reRkkrEesn FbAREntRe: MRYaPb €1 BHELA BULd Xpodd¥e dpydhius each
of the wafer table 14, the wafer hol der , the fiducial mark nmenber FM and
t he novabl eifcluarisigldX; edddt ibs moopesetonfodthiec shnsgy stadrecioalst iucted 24
Repl acement Sheet dated 25 June 2002 the material having the same thernal
expansi on coéfdnky eplunesbrsiafgrgf lekériendert easés ameees rimdnuee 0f) mar p
of each nenber due to the differences in_the therpal expansion coefficient

bet ween t he"R&E&Lt BBY o EBE LR Phé hRaf 2P L RbI detY SN N 1OS 1t Tt e r
table 14 and_the fiducjial_ mark nmb. FM ,and. between the wafer table 14
and ChY novaBEG TRTT arl 8- A7y - Therblol S0 ket BRTt e st Br T durS v
t hough the ‘é’%f@Be\%kﬁo§ﬁ§ée{7ﬂb{mihémi)5nh§hQh@%’ SHCii O 004 01 bhea vaf &sn
hol der 10 WH, the thernal expansion of the wafer holder WHitself is snall,
and hence t herefeghti o hesk AeSsleFiilnddy ief acausicng drhe defarimmtdtpof the
wafer Wwith the thermal expansion of the wafer holder WH Besides, even
when t he wahed ¥patfergedf tthie hefdrldty caxpasdk wsttrameferradientontlod t he
exposure 15 light IL, the wafer holder WH restricts this expansion, with
the result WRdEH hy detotnatton seilRetieremaricandbethedu@EAT Firt her,
with respect to.the fiducial ﬂgrk Fg/l p%sitia%nal fluctuatigns and the
spaci ng bet R¥EF R F LAl 2 haP kEC 26K TY0B 3dar? 156 et RAREUNIahE, %even
when the te taur | Ses r f L ; r Then,
Since the dePoraad ot OF he e virr o o P o L1 IR I ER SRR SE L o
feasi bl e to reducenan seiystirHfe ther aeAsHEeapph By she d ases préeeheroneter
18, Moreover, as to the wafer table 14, 1t 1s possible to decrease a change
i n the rel atinwveniasint hassnodsr del evesn ntthernis dieixglamaairdn apdiderf iva tt hen waf er
hol der WH and the novable mrrors 17X, 17Y caused by the expansion thereof,
and a vari efy résnfHstivenehite rbrgreanchénarss Legaddat imn @Enidy et
above, OI[E aP%@ordance W th thﬁlg enbodi nent, even when the tenperature rises
e .

due t o® St SSRASHE w18 25 Repl acenent Sheet dated 25 June 2002 the

| rradiating absorL @Al b8 LhLUSLDALEQBC! FGBL s hhngl REoRALLELN, 6o, be

transferred with the hi accuracy, and nore essenti e mcro device
with the pr fr%rs%tﬂteiﬁbéh@fib%r,l‘é?ltaéCfin%fldcbhﬂhgq%itlib%ﬁhﬁﬁﬁiQﬁiﬂgfp&f@@éslé ed. 5
e

Note that the wafer table 14, the wafer holder WH,
forobtainingadegreeof flatnessof thewaferplacing surface
of the wafer holder may be carried out before forming the

25 surfacecoatinglayer, therebyfacilitatingtheconfiguration
finishing work. Further, the coating layer may therefore
be as thin as 1 - 10m.

Next, oneembodiment of the exposure apparatusaccording

to the present invention will be discussed.



fiducial mark menber FM and the novable mrrors 17X, 17Y are not
necessarily conposed of the sane material, and different

- mat eri al smayal sobeusedi ft het her mal expansi on coefficients thereof are
substantially equal to each other. 10 Further, in the enbodi nent di scussed
. above, the novable mrrors 17X, 17Y manufact ur ed i ndependent|y separately

fromthe wafer table 14 are integrally f ixedby fasteni t re

These independent novable mirrors 17X 17Y§ﬁ&9é/%e,nth§w€€g?tf£§§1m%0%nd,
for exanple, as shown N FlGyiQwy, %%@e%rtfi%fl}l%howing& construction

(si desurfaces) 14X, 14Ycorrespondi ngt ot heportions, provided with the novabl e
mrrors 17Xofl1The AHediter vl eprbabbeidh, taie ROgShetke v@ﬁbpatheugxwferae hi gh
precision. Thereafter, the material exhibiting the high light reflectivity
such as sil seepasindelderssaabyritrmby €ay afdrhalepbsitiee nithef ebe dxpdserf0

vacuum evapor ati on nethod, and protect |ayers are fornmed on the surfaces

t her eof , t h@PEBY a&ttaPhi hge R FP VPR EUrT RS 0%t ndd G-hd thet REIL SB§FENsT 9N
coefficient _of the wafer table 14.is.extrenel mal |, ~t.he integral

Gonst det | of JGEsThPHelCabBoe SHAC bRS e has AT 0T & ThSSarBs Rt -
simplify the 25 cRRSLLUGHOR AT MLl 13 as.40; ePOANGE:LBE BEGUIaay s I gpver,
ot her construction nmay be Tadopted, wherein the end surface of the wafer
table 14 isifictdmslrases af Li§ht SodmeLf oDy aRy @ xdifed SadéX bdams ar e
integrally manufactured, and besides, after working the upper surface 26
Repl acenent a8heet idatled n2% ghate 200 mofgdmez eaf esutabd  d £l wteyeadstnone of
t he wafer holder WH and the fiducial mark nmenber FMis made integral. It
shoul d be nOTfeE@®IHHISIFREPT AREPAMOFEMK ZHatEFE L PN SN RRFERLFETEP T 6t under
with the Iight.,, and. he@ce at least 5 re%gi ogs f or ned. V\itg thﬁ (fi duci mar ks
20a, 20B ar 8 ComPTVet 13" Y ERSMAP THETTT GhtP Rdwever S PH{He YA it
sensors 23Agf; I o] t i 11l um nat ectqd v, - i duci al
mar ks 20A, Eéé?l?n%t?ﬁg a |%lrécnecﬁcﬂlané§qriés£ ZIﬁ?gZ%%égaﬂf heA rlgét?/lc#i;gl?ﬁvmg%héthe
i ght, the yhelt® hhduCkakmBBI ki AR, tFM GaR bBe 10 £08P08 8dd0f s tdiee ko
thermal expansibility material in this enbodi nent. Furthernore, the
exposur e tanget hef dtdwe expadurie appgral s drod vils ¢l rblde spreesent-hi avesdmon i s
applied, is not limted to the sem conductor wafer but may, as a matter of
15 course, PAdResuEedighd B ansteaiy the ddd Uiitnatal on gofdcadysisien

di spl ay and 3 ceramic wafer formed with a thin filmmgnetic head. In this
case, | edst a substrate hol der for hol di ng those substrates (gl ass
plate, ceram c wafter) LS_.S t i asi b L isthy, : et _the
t hermal 20 expans?’gnl%%a?h(gf gt%s??gltgg%aﬁég?g?ln%% olnl la@%ﬁgm}]%%éo%%il%%
reduced. Migovele A ProOjecid 0Pr&XP8BHKC-APRALALYS flalkdIdE the wafer

3i scl assi fi edast hest ep-and-repeatt yper educti onproj ecti on exposure

appar at us. Wheoptedent hiawkot bare it be anhewpvenre2arget at a reduction

sim | arlyappliedtoastep-and-scan typereductionprojection exposure

appar at us. mecoridiimploon Iv€ 3¢ ep- ahdl- $oan t Pper dpphharush 2 raid¢elenR and
the wafer Ware synchronousl@i‘/n scanned at a reduction ratio with respect to

the prédf ect PEFIGHY &Y S5Rt PIT RfherP hR BXPoS tP EUPS 16FF &Ctidd PSRt fer ,
27

on the assumption that a Z-axis is given in parallel to an
optical axis AX of the projection optical system PL, an X-axis
is given in parallel to the sheet surface in FIG. 3 within
the plane perpendicular to the Z-axis, and a Y-axis is given
25 perpendicularly to the sheet surface in FIG. 3.

The reticle stage 12 positions the reticle R sucked
andheldonthereticlestagel2withintheXYplane. Aposition
of the reticle stage 12 is measured by an unillustrated laser

interferometer, and an operation of the reticle stage 12 is



Repl acenent Sheet dated 25 June 2002 the present invention can be applied
to a mrror projection aligner. Note that the illumnation |ight for

" exposure which is used for the stepper and the scanning stepper nmay be, as
5 described in the first enbodiment in FLGS. 1 and 2, any one of bright
.lines (e. g. , g-line, i-line) emtted fromthe nmercury |anp and hi gher

har noni cs of the KrFexciner |aser (wavel ength: 248 t.h r-FE excilrer

| aser (wavel ength: 193 nn) , the F2 exci nenﬁe?qﬁgeé?e“(%%q%%&ﬁé@g?éﬁhfeor
the YAG | asgbntluntiRel badBdldiet RE 8 $RM s U MVERhILOR £33 cBR t3lc304apRldi8ddt 0 the
EUV exposure apparatus including the reduction projection optical system
const ruct edfobmoalnya an ptantateot ysyofterefl 3 .ecOnonhepdticat redredrentlse Wafigwors) ,
wherein EUW (Extreme Utra Violet) rays having the oscillation spectrumin,

a. g . , 5Wisimehepy sfeuxsugyicagepa)vaBaheldsad s heatsposidear)

i nati op, || oty thec ILLUT 82010 7 63,00, Lhe J8T] o9 o SRk, i, def i ned

andt he@@“%ﬂ?{fé‘??‘é%ﬁ@d%@&ﬂé& rt%hrﬂjsﬁe%r 190, QA1 { D MR Gl DYy, M g the
refl ection mask and t %

e wafer i1n synchronization at the velocity ratio
correspondi ngetvd 20- t 81 88N | 3L 0N @t H N1 GIedWatdrRN 1 P £ ettt g i cal
system Further, the present invention can be also applied to an el ectron
exposur e appatahusliapd eacescian 4 yperXetapnedposuras afipastedgs based on a
proximty nmethod. Mreover, the proj ection optical system PL nay be any 25
one of a reducti oRhsyweémr &abdgudl4 ragHi 1o bat & ohoggst easand can odnltdryi ng
system Fur theﬁgrojection optical systemPL is not limted to the

her, .
refractive tﬁﬂ}gtreénw OYRE AR HOGP ST P dr BN §1 8P & B L 5T IHE oftioEaPY

el ement.s but ,oay . Lth c - i ri st.em baving.a_refr iV
opticgb eIe%%%?xlggé%ﬁghﬁggg%gﬁ%qﬁﬁégﬁédﬁ £§¥2@ g%ﬂg 5802%§%§E§E%§?€§tion
optical el egeningSyehiagtaohonpsayeat 5lt,g&mopm Bl Eed O SY €M age
constructed of only a plurality of reflection optical elenents. Herein, the
rat a- di opt r L6 itsy{es P4 D) €athe uepia Taheay oo 1@y aba sexedph hlliped iy as
optical 5 systemhaving at |east a concave mrror and a beamsplitter as
refl ection tpeivaferitaldnt £4 (amfogpt Wedln ¥ysinehY hdikagtadoosncakenavialrls and
a mrror without using the beamsplitter_as a reflection optical elenent,
and an opt i BaFTr&¥st@RG e Gt @h ™ bYeF bl { yobf ther +agervénsprifeaonatéient s

d [ 10 of fl i i | | ) | i
concavd i rFerT ar8 B rdiudd G CRE Gahd” 0Bt TokT i & GoR e veen T
U.S. P. 5, 031,878, leSoR. 50088229 AN4pd Saed Thb8184 Eud hRrmr g bip

present invention is applied to an 15 exposure apparatus for transferring a
circuit pattaemend®l dndlrass suksid ehe 1efsexr shibeda reafetled maL de&fod W)

manuf acture the reticle or the mask used for not only the mcro device such
as the sem ¢8ndusposedefacienputo alhsombiebllieghtl rexposlr e Tppes atasssutde EUV
exposure apparatus, the X-ray exposure 20 apparatus and the el ectron

exposur e appPardegs arkesaiPRliad e e SdR%e Pt us sty Buand drhe
ltravjolet) r d Vuv | i ol et t i ssion t
et o8 i o Bandr GPPY TadeaySERT 10t o Tef & SHESITH S hobl VRt he Je
quartz glasg, %%fﬁ%a%'urt eClPaOP&’egV'w fhH01 508y £ hYALIFLS ot JRGNES] N

fluoride or crysta r, 1n the EUV exposure apparatus 1nvolves the

use of a retheddirdéypatamsikren’heomthemaincontrol system13, controls
proxi m tytypeX-rayexposur eappar at usort heel ect ronexposure apparatus uses a

transm ssi oant ppe nasior( st enché, lmeabranetmasiof  trendXY hetagsk1Substrate
invol ves the use of the silicon _
The wafer holder WH, a fiducial mark member FM and the
25 movable mirror 17 (17X, 17Y) each composed of a low thermal
expansible material which will be mentioned later on, are
provided on the wafer table 14.

The movablemirror 17 is, as shown in FIG. 4, constructed

of the movable mirror 17X for measuring a position in the



29 Repl acenment Sheet dated 25 June 2002 wafer, etc.. Incidentally, the
exposure apparatus in the enbodi nent di scussed above can be manufactured by
“incorporating the illum nation optical systemconstructed of the plurality
of 5 optical elements and the projection,optical systeminto the exposure

. apparatus body, then making an optical adjustnent, conposing the wafer

hol der and the wafer table explained in t i t b t ow
expansibility material, attaching the ret @F@H&%g%g %ﬂgaégggpegﬁg%e
that are 10xcamrstr detredtafors B itPld fiokyuiafe MBGHIE 1Pa7 IS rC ARGLAIUH NG t he
above conponents to the exposure apparatus body, connecting wres and pipes

t hereto, and postheépnpeénf ohm ngagesedaleadjiwst.mihtes moeladgdiear md rror 17X

adj ust ment, operational confirmation, etc.). It is noted that it is desirable
that the exp8slnéessadgparfbitied teo amudRRe r ed9ai PAKK iancodak heooraisier e

t he tenperatu an degree qof cleanness are controll ed. _Moreover, the
o oot bh b e e By s FAE e nct, 4%y SCAANS 49 Lheteg SPRaSEEHT o
functien and.perfar : LGe, t UL s t ticle
based on {noAPEFEICIROEIN ritt SIEYTRELs 34 BRofly CREM ALK 100 dREE Lo

of a silicoprnptemptrod SitePa® EXRASIJIG dteed et 6l ex RALALEN; §Q. t hiemd T ght
via the wafer by the exposure apparatus in the enbodi nent di scussed above,

a step of asseablliengitthedeVitel§i htkading &iciesi nhetep; sobohdkng step
and a package step) , 25 and an inspection step. The preset invention has
t he const rugpn@nt@mr@ilnéumtﬂeogn‘@lhege@ﬁefiéf 6eé aBladt ¢hsr diatkel 3 Hen
exposure apparatus capable of preventing the deformatjon due to the thernal

expansi ons BfS ¥3e® 8dibsts Bi& fohP B LR tﬁﬂb’é‘i Péf@nﬁﬁlddje? aghgdirggtion.
Repl acgment  Sheet T%EH?%EQ? Wo§e 22 18N8 {4 AUCL A 2 FERIDE GYETHN8L 11

irradiation power _ _ _
exposur el i ght kpcneasesaptof wfact seh 891 hepkgh- gyakhitvudNduction in

high-reliability mcro device. 31 Repl acenent Sheet dated 25 June 2002
VWHAT | S CLAb2deSerminedpositiononthewafertableld. Amultiplicity
of recessedgrooves, substantiallyconcentricwitheachother,
for sucking and holding the wafer W, are formed in the wafer
15 placing surface, i.e., the upper surface of the wafer holder
WH. Each groove communicates with anunillustrated negative
pressure source via holes perforatedinaplate thicknesswise
direction of the wafer holder WH. Further, the wafer holder
WH is formed with a plurality of through-holes (not shown)
20 that three pieces of vertical movement pins enter, these pins
constitutingawafervertical movingmechanismfor supporting
thewafer Wat three points when replacing the wafer andmoving
the wafer W up and down. The wafer W is placed on the wafer
holder WH by this wafer vertical moving mechanism, and the
25 negative pressure source 1s operated, whereby the wafer W
is sucked and held on the placing surface of the wafer holder
WH and can be corrected in plane.

The wafer holder WH becomes preferable if constructed

as the substrate retaining apparatus in the way described



1. A substrate hol di ng apparatus conprising: a base nmenber conposed of
thermal expansibility 5 ceram c of which an absolute value of a thernal

| ow

expansion coefficient is equal to 0.5 ppmor smaller; and a coating |ayer
formed on said base nenber by use of a ngterial having a | arger hardness

t han sai d base nenber.

10 2. A substrate hol di ng apparatus conprising: a

abel 0t6 val e of & thermal expanei on boer RrlneertSOEME Gl 28 JuEC otk

smal | er; angpaveoakirRg diawercd orned, on sagd2base nenber by use of 15 a
material of which a difference in thernal

expansi on coefficient fromthat

of said base nenbRheifsidguadl troe bk pemer Sl beint8grAl $ybsixatei halhdi ng

apparatus according to claim20 1, wherein said coating |ayer is coated

over said baseipdiyeat B¢ wpferdaidsngEonftdeewafar sabdg bfby hassaind shse
substrat e hg| di apparatus according_to.claim1, erein the
éh EeEgHP %31

nmenber. 4.
| ow t her mal

CpaREEHS t HE rc Midds ™ENRET a1 8f CRRPER

I'ng apparatus accordirg to claim1, ereint

Herial
eXpanSiSOn C??éf‘lil:(greamsxﬁﬁsgi\}e Reﬁb%%o?&zh%cﬂ%ﬁ%p%ﬁm%rﬁaﬁegiF%\',c\)/ ’ ed

substrate ho er mal

expansi bi || {ytaaia€of 51 8UBEE 1 maddk e ALeRBAT pReRa tlap eddd% eduiier 2002

precision glass ceramc or cordierite-series ceramc or

10

15

20

25

interval in the X-direction and each taking a cross-shape.
Further, anilluminationsystemfor illuminating the fiducial
marks 20A, 20B with the illumination light divided from the
exposure light IL, is provided on the side of the projection
optical system PL under the fiducial mark member FM on the
wafer table 14. When aligning the reticle R, the fiducial
marks20A, 20Barepositionedsothatcenterbetweenthefiducial
marks 20A, 20Bon the fiducial mark member FM is substantially
aligned with the optical axis AX of the projection optical
system PL by moving the XY stage 15.

Further, two alignment marks 21A, 21B each assuming,
as one example, a cross shape, are formed so that a pattern
region of the pattern surface (lower surface) of the reticle
Ris interposed in the X-directionbetween these two alignment
marks. A spacing between the fiducial marks 20A, 20B is set
substantially equal to a spacing between reduced images of
the alignment marks 21A, 21B through the projection optical
system PL. As described above, in the state where the center
between the fiducial marks 20A, 20B is substantially aligned
with the optical axis AX, the fiducial marks 20A, 20B are
illuminated with the illumination light having the same
wavelength as the exposure light IL from under the fiducial

mark member FM, whereby the enlarged images of the fiducial



al um na-series ceramc. 6. A substrate hol ding apparatus according to claim
5 5, wherein the glass ceram c conposing said base nenber is a non-cavity

i norgani ¢ and conposed of a m xed body of a crystallizing phase and a gl ass
phase. 7. A substrate hol di ng apparatus_according to claim 10

| , wher ei nadi f f er encei nt her mal expansi onc&gf ficientbetween said coating

material and said base nenber is within 5 8. A_substra ol dj
apparatus according to claim1, wherein sal?‘g’_m?:"ﬁmepﬁéﬁﬁe&t‘t‘ﬁ?‘gﬁs Fgf‘%gﬁ@osed
of DLC or Thiris £6a i NyB %hr%@i!?%@f@&ﬁdiﬁ@éﬂi% MRA A VS $1ng 0
claim1l, wherein a coating thickness is - 10 m "20 10. substrate

hol di ng appgsahga Bgcoalinig: 101 €1 as m A, t i erleighnsai t nsissd roatze, raldiotg
apparatus is disposed in an exposure apparatus which transfers a pattern

formed on atheaskebatrdeaRphot osensitive substrate, and is provided at a
stage which relatively noves sai d_photosensitive substrate 25 wth respect

to said mask. 11.MIRRFRCEof 2eBnbP AT St BnE e Fate™idI e iRy apFdtat us,
COMPL1 110 BL 1) 9410 3 B3SG TEIEL L 1 L5 SRUROREA oy B 0S8F Lad
expansi bi l iy CELAM 6nkS 48803 28H80aP5RLHIR1YALYeLRE 416 BRLARl GxRaRsi on
coef f icient thereof is equal to 0.5 ppmor Snaller; and coating salid base
menber withyaapetes | alrhkay,i Agignh@h@esensors 23A, 23B based on an image
processingmethodare provided ina TTR (Through-The-Reticle)
systemsoastoreceivethebeamsofilluminationlightreflected
10 by the mirrors 22A, 22B. Each of the alignment sensors 23A,
23B includes an image forming system and a two-dimensional
imaging device such as a CCD camera, etc.. The imagingdevice
images the alignment marks 21A, 21B and the fiducial marks
20A, 20B corresponding thereto, and imaging signals thereof
15 are supplied to an alignment signal processing system 24 in
FIG. 3.

Thealignment signal processingsystem24 executes image
process of the imaging signals, thereby obtaining X- and
Y-directionalpositionaldeviationquantitiesofthealignment

20 marks 21A, 21B from the images of the fiducial marks 204,
20B. Then, thealignment signalprocessingsystem24 supplies
these two sets of positional deviation quantities to the main
control system 13. The main control system 13 positions the
reticlestage 12 sothat thosetwosetsofpositional deviation

25 guantities fall in symmetry with each other within a
predetermined range. With this processing, the alignment
marks 21A, 21b, more essentially, the intra-pattern-region
pattern of the reticle R can be positioned with respect to

the fiducial marks 204, 20B.



5 hardness than said base material. 12. A nmethod of manufacturing a
substrate hol di ng apparatus, conprising: providing a base nenber which is
conposed of a base 10 material in which |ow thermal expansibility ceramc
i s used andan absol ute vaIueofathernaleégansioncoefficientthereof i s equal
to 0.5 ppmor snmaller; and coating said“base menber with a material of

“which a difference in the absol ute val ue th i.on
coefficient fromthat of said base materi 2‘% Htl BEFEEISH?‘H @@ﬁﬁ?cﬂm&%ﬁ% er.
13. A nmethod of npRUSERLYN |;RE4a,Sy¥hst R ol Péi@o@@?@r@éHﬁe%C%rfd't% to

claim11l, further conprising a step 20 of formng a placing surface of

pl aci ng a substtatieinageaiod hase pwitern @hdthaftetiexecnt thgosiyh ace
finishing of the placing surface, coating the placing surface. 14. A method
of manuf actRrPhgcaisuboprtdice Ihalws ey 25 appareae st beteddingstentliailmyl 1,
further conprising a step of executing surface finishing of the coating

af ter effec??n@h?h€686§ﬁlﬁ&ubﬂ§aqﬁ%ﬁiin%ﬁ% PRFEFRY appar AXusPeE¥&Ed ng to
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ceramc or other, of the outline (outline of the pattern region) of the

pattern, are set parallel totheX-andY-axes. Inthis state,

themaincontrol system13inFIG. 1storesX-andY-directional

coordinates of the wafer table 14 which are measured by the

10 laser interferometer 18, thereby finishing the alignment of

the reticle R. Thereafter, an arbitrary point on the wafer

table 14 can be shifted to the exposure center of the pattern.

Further, referring to FIG. 3, the side surface of the

projection optical system PL is provided with an alignment

15 sensor 25 of the image processing system on the basis of an

off-axis method in order to detect the mark position on the

wafer W. The alignment sensor 25 illuminates a subject mark

with the illumination light that is non-photosensitive to

the photo resist and has a broad band, and the subject mark

20 is imaged by the two-dimensional imaging device such as the

CCDcamera, etc.. Then, animagingsignal thereof is supplied

to the alignment signal processing system 24. A spacing

(baselinequantity) betweenadetectioncenterofthealignment

sensor 25 and a center (exposure center) of the projection

25 image of the pattern of the reticle R, is obtained by use

of the fiducial marks on the fiducial mark member FM, and
stored in the main control system 13.

The alignment marks of the wafer W sucked and held on

the wafer holder WH, are measured by use of the unillustrated



al um na-series ceramc. 5 16. A substrate hol di ng apparatus according to
claim1l, wherein said coating material is conposed of DLC or TiC or TiN.
" 17 . An exposure apparatus which exposes a photosensitive 10 substrate

pl aced on a substrate table with a predgterm ned pattern, conprising, a

. fiducial nmenber which is placed on said substrate table, and which is
formed wth a fiducial mark; and

sai dsubstr at et abl eandsai df i duci al menber ar e%%cg%egt%egfd%q %? FIgPE 28?2 whi ch

thermal expanspanecaeeséhsbetsr ane wabst andidkhy £o0UghnéAteach rathereq 18 .
An exposure apparatus according to claim17, further conprising: 20 a
substrat e heiterredpeetd wntheai whslubsthrateot abl eaahdsthot digg wai d Then,

phot osensitive substrate, wherein said substrate holder is conposed of a
materi al haVRAG*P SUDEE &FEIET Fhequs It Prerrat hexpdes B coearraitddl i t he
19.P An exposure

meLert &l Of IS BRI o bl 21 L0 0y St al e, 29,00, A0 expos
f;gfgfj 50“32%818}{[35% 1L rbablse ¥NILD JELASHS AWRPRLAOL PoSH & 19YpRI rat e
ILsuchastheexcimer laserbeamsemittedfromtheillumination
optical system 11, whereby an image obtained by reducing the
patternwithinthepatternregionat areductionmagnification
of 1/, istransferredonto the shot region. After the reduced
10 image of the pattern has been thus transferred by exposure
onto each shot region on the wafer W, then the transferred
image on the wafer W is developed, and the process such as
etching, etc. is executed , thereby forming a circuit pattern
of a layer having the semiconductor device in each shot region
15 on the wafer W.

Herein, the wafer table 14, the wafer holder WH, the
fiducial mark member FM and the movable mirrors 17A, 17Y are
composed of the same material exhibiting an extremely small
thermal expansion coefficient. In this embodiment, the low

20 thermal expansibility ceramic of which the thermal expansion
coefficient (linearexpansioncoefficient)is 0.1 ppmor under
isusedas thematerial showing the low thermal expansibility.
A material with the thermal expansion coefficient of 0.5 ppm
or smaller may be, however, used as in the first embodiment.

25 Glass ceramic or cordierite-series ceramic or alumina-series
ceramic can be adopted as this low thermal expansibility
ceramic.

In the case of using the glass ceramic among those

ceramics, theremaybeadoptedthesuperprecisionglassceramic



Repl acenent Sheet dated 25 June 2002 wherein said reflection mrror is
conposed of a material having a substantially equal thermal expansion
coefficient to the material of the substrate table and the fiducial me

5 20 .
t abl e,

coeffi ci ent

nmber .

An exposure apparatus accordi ng Lo claim 18, wherein said substrate
sai d substrate holder and said fiducial nmenber are conposed of the

sane material. 21 . An exposure apparatus @accordin 0.a of |
17, wherein the material is a ceramc mat é?‘?l’i?cemﬁ“gﬁflﬁﬁ ‘ﬁ'ﬁ“ﬁgﬁvmg@a
of a thermalsexRengi ORcCRELELCEERL el Sreanal cFPsPaD1PRBWOLHSR! Lelky t3e - AN
exposure apparatus according to claim?21, wherein 15 the material is a

ceram ¢ materaas pofasdy ehdasn@absbhiihg Malk Uk b faderyalt adXparesd phase

is equal to 0.1 ppmor snaller. 23 . An exposure apparatus

ms 10
| ue

accordi ng toakiagah2gh-wiverrdi 76 Ron¢ her aavBical sicomsigee i prbrasponallass

ceranic or

cordierite-series ceramc or. alum na-series ceramc. 24 . Al
Eée?%ﬁﬁése

exposure appir & ratE6PGIMg 1B A ZaRS3, erePRopRESEas Y

naterigl

phase.
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reflection mrror is fornmed by polishing a
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the linear thermal expansion coefficient can be arbitrarily
setwithaspecifiedtemperaturerange,whichinvolvesadjusting
a content quantity by properly controlling crystallizing
conditions. Further, the thermal expansion coefficient can
be minimized or reduced down to zero (or a minus value). The
glass ceramic described above has nodirectivity and includes
thesurfacewithno-cavity, of which chemical characteristics
and a strength are substantially the same as those of the
normal glass. Hence, the glass ceramic can be worked by use
of the same machine and tools as those used for working the
normalglass. Theglassceramicisadvantageousinthisaspect
also.

Incidentally, with respect to the wafer holder WH, as
described above referring to FIGS. 1 and 2, after the low
thermal expansibility ceramicbasematerial hasbeen finished
inthepredeterminedconfiguration, theentireportionserving
as the wafer placing surface is uniformly coated with the
material exhibiting the larger hardness than the ceramic.
The preferable coating layer may be what exhibits a high
conductivity in order to prevent the generation of the static
electricity on the wafer holder WH. In the case of the base
material in this embodiment, for instance, DLC or TiC or TiN

is preferable as the coating material, and its thickness of



Repl acenent Sheet dated 25 June 2002 part of said substrate table and
vapor-depositing a netal exhibiting a high reflectivity. 26. An exposure
apparatus according to claim 17, wherein 5 said substrate holder is, after
being finished in a predeterm ned confngi.Jration, coated with a material of
whi ch a hardness is larger than the lo hermal expansibility material. 10

27 . An exposure apparatus according to clai 6] fer ein
thermal expansion coefficient between sai (}?e(pg] Wﬁyﬁﬁfér‘ﬁﬁ%% “'%ea ase
material is; W t1h B RaRPBu A8 ce ANTEEPOIU & CHRRAIA Uy ASSAT HEPYst eiehgi m 2
6, wherein 15 said coating material is conposed of DLC or TiC or TiN 29 .
An exposur enaippad atda becarsdidig d alod atdr bngwhhetbn.a coating thickness is
1 - 10 m 20 30. An exposure nethod including a step of exposing said

phot osensi ti vesubdStyahewn t hehl pleddremavieddl parierardyligind 'daild exposure

appar atus accor d| ng to claim17. 31. A nethod of_ manufacturi ng an_exposure
appar at us JRRhERRFERSE %h%%é@ﬁéqu BWABEEFat APFPICEFSF R bBsEAEe

tabl ef $expasedl apLegel o7 UL nedpaLer ). pel nachar act eriged, L that. sakd

met hod™ conprises conposin uci
fiducial marke tl)/ov“%@lé}fmﬂ B b Of 1 Whi cdhd hepmrle 1PaRsAMg a37the

mirror surface is polished with an extreme precision. Then,

amaterial exhibitingahighlight reflectivity suchassilver

and aluminum is vapor-deposited by the vacuum evaporation

10 method, etc., and the surface thereof is formedwith a protect

layer. Moreover, the fiducial mark member FM is manufactured

in a way that follows. A tabular base material is formed

by use of the low thermal expansibility ceramic material

described above, the surface thereof is polished with the

15 extreme precision. Then, onesurface (upper surface) thereof

is formed with the fiducial marks 20A, 20B each composed of

a light-shielding thin film such as chrome by use of the
photolithography method.

In accordance with this embodiment, each of the wafer

20 table 14, the wafer holder WH, the fiducial mark member FM

and the movablemirrors 17X, 17Y of the laser interferometer,

is composed of the low expansibility material. Hence, even

when the temperature rises due to the heat evolved with an

irradiating absorption of the exposure light IL, there must

25 be a small thermal expansion of each of the wafer table 14,

thewaferholderWH, the fiducialmarkmember FMand themovable

mirrors 17X, 17Y. Further, each of the wafer table 14, the

wafer holder WH, the fiducial mark member FM and the movable

mirrors 17X, 17Y, is composed of the same material, i.e.,



Repl acenent Sheet dated 25 June 2002 coefficient is substantially equal to
that of said substrate table, and di sposing said fiducial nenber on said

" substrate table. 5 32. A method of manufacturing an exposure apparat us
according to claim31, further conprising a step of conposing said
substrate hol der which holds said photosensitive substrate by use of a

mat eri al having a substantially equal therﬁbpgérggqqs' %gt 8&?&95%@{2&9@%“ 10

di sposi ng sai d substrate hol der on said su of

manuf act ur i nYeaNaexpOSUr Ba@RPYr BheSs A6E AHE Mth 1 @AM AR W el ent .
conprising: a step of conposing a.reflection mrror which detects 15 a

posi tion of Asgiod csulisl ¥ attehdmbdldedye aises odn eoe@b eréAate hafivgra of each
substantially equal thermal expansion coefficient, and disposing sai d
reflecti on BRFPSE SHSaid SiudstiAfereasies. 13v.the stibsrmat eehphdisngn

t i t | ai m 20 .2, wherein id coating |layer is coated
gegﬁtr 2a?3 ggggrf%;ln et a?’teelwee%&?;ﬁ Hj‘%rﬁr Fé‘i) & LAi Ren ‘l%)fw%]ﬁ%r ﬁ%ﬂ%set )
nber .5 35. e | di a t i o.claim rein e
"o Chor e "B pHaEhERC LAY (e, PRBIR b2 AU MR LA A
expansi on cegf,f haideBetivecd +hd RalFRP talbla N MRlg LePRAWE b rd s

substrate hol ding apparatus according to claim2, wherein the |ow thernal
expansi bi | i fyXecerldi-c i s super 38

Therefore, as for the wafer holder WH, though the wafer
W is extremely firmly held by suction onto the wafer holder
10 WH, the thermal expansion of the wafer holder WH itself is
small, and hence there might a less possibility of causing
the deformation of the wafer W with the thermal expansion
of the wafer holder WH. Besides, even when the wafer W is
forcedtothermallyexpandwiththeirradiationof the exposure
15 light IL, the wafer holder WH restricts this expansion, with
the result that the deformation of the wafer W can be reduced.
Further, with respect to the fiducial mark FM, positional
fluctuations and the spacing between the fiducial marks 204,
20B can be decreased, and, even when the temperature rises,

20 the error of alignment can be reduced. Then, since the
deformations of the movable mirrors 17X, 17Y are small, it
is feasible to reduce an error of the measurement by the laser
interferometer 18. Moreover, as to the wafer table 14, it
is possible to decrease a change in the relative positions
25 between the fiducial mark member FM, the wafer holder WH and
the movablemirrors 17X, 17Y caused by the expansion thereof,
and a variety of measurement errors can be also reduced.

As discussed above, in accordance with this embodiment,

even when the temperature rises due to the heat evolved with



Repl acenent Sheet dated 25 June 2002 precision glass ceramc or
cordierite-series ceramc or alumna-series ceramc. 37. A substrate
hol di ng apparatus according to claim5 36, wherein the glass ceramc
conposi ng sai d base nmenber is a non-cavhgy i norgani ¢ and conposed of a
m xed body of a crystallizing phase and™a gl ass phase. 38. A substrate

hol di ng apparatus according to claim10 2, erein i af | ma jal is
conposed of DLC or TiC or TiN. 39. A substﬁﬁqﬁew&%ﬁﬁqﬁ%‘*2?39“%@@@ di ng
to claim 2, .ybersify s ORI LS EKIEST kheli 1148 AbtiandDs ﬁ‘tsﬁp,sg_rh%t e
hol di ng apparatus according to claim2, wherein said substr%te hol di ng
appar at us iSatlt spasednie ar LxXPOSHF €d appiet athes hilyrc B doiansder siral patdeer n
formed on a mask onto a photosensitive substrate, and is provided at 20 a
st age whi chesetativdlly rvednishial got osensihi theswrstfretadbdt h respect to

said mask. 41. A nethod of nmanufacturing. a substrate hol di ng apparatus
accordi ng tORRFAFAPT2SHGS KD dbtph i SFAYLRYsFEp P§ SRR Hyt e pl aci ng

surface of bl ach ngop Subel 1ale A0 SaLdasey Terber, . AN el Grecyti ng

surfacé finishing 0 _ I"aci ng "sur f'ace,” coating e placing surface.
A met hod of £ pRAUE 8¢t HE L ROn&nSEP SN @ PALGhHGable mirrors 17X, 17Y are

not necessarily composed of the same material, and different
materialsmayalsobeusedifthethermalexpansioncoefficients
thereof are substantially equal to each other.

10 Further, in the embodiment discussed above, themovable
mirrors 17X, 17Y manufactured independently separately from
thewafertableldareintegrallyfixedbyfasteningthescrews.
These independent movable mirrors 17X, 17Y may be, however,
omitted, and, for example, as shown in FIG. 5, end surfaces

15 (sidesurfaces) 14X, 14Ycorrespondingtotheportions, provided
with the movable mirrors 17X, 17Y, of the wafer table 17,
are polished with the extreme high precision. Thereafter,
the material exhibiting the high light reflectivity such as
silver as well as aluminum is vapor-deposited thereon by the

20 vacuum evaporation method, and protect layers are formed on
the surfaces thereof, thereby attaining mirror surfaces.
Since the thermal expansion coefficient of the wafer table
14 is extremely small, the integral construction described
above can be attained, and it is possible to simplify the

25 construction as well as to enhance the accuracy.

Moreover, other construction may be adopted, wherein
the end surface of the wafer table 14 is formed as a mirror
surface, the movable mirrors 17X, 17Y are integrally

manufactured, and besides, after working the upper surface



39 Repl acenent Sheet dated 25 June 2002 apparatus according to claim 12,
further conprising a step of executing surface finishing of the coating
after effecting the coating. 5 43. A substrate hol ding apparatus according
to claim12, wherein the |ow thermal expansibility ceramc is super

pr eci si on gI ass ceramc or cordierite-series ceramc or alumna-series

ceramc. 10 4 4 . A substrate hol ding appag, ﬁﬁﬁaﬁor ?Aé’}%rt&%zﬁlﬁﬁ&&&

wherein said coating material is conposed 0

. Aa. Al AGN MO OV AE &r Achb AE. M A At ALAAsA{ 0AB. AfALhA. Rafeh AcAJAAA A Al .
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}xsni d_ZU] caldatba] fafealied] owca]eeiiecat cEY cafcnbpealictaaxd ca) ca] cal ca] ca]
cha) ca] ca] ca] ctal pall call LS SALEPL SR the £l N Imark member Fu
is illuminated from under with the light, and hence at least
5 regions formed with the fiducial marks 20a, 20B are contrived
to transmit the light, however, if the alignment sensors 234,
23B are constructed to illuminate respectively the fiducial
marks 20A, 20B and the alignment marks 21A, 21B on the reticle
R with the light, the whole fiducial mark member FM can be
10 composed of the low thermal expansibility material in this
embodiment.

Furthermore, the exposure target of the exposure
apparatus to which the present invention is applied, is not
limited to the semiconductor wafer but may, as a matter of

15 course, include, e.g., a glass plate formed with a liquid
crystal display and a ceramic wafer formed with a thin film
magnetic head. In this case, at least a substrate holder
for holding those substrates (glass plate, ceramic wafer)
is set to a minus expansibility so as to offset the thermal

20 expansion of the substrate, a deformation as a whole can be
reduced.

Moreover, the projection exposure apparatus in FIG.
3isclassifiedasthestep~and-repeattypereductionprojection
exposure apparatus. The present invention can be, however,

25 similarlyappliedtoastep-and-scantypereductionprojection
exposure apparatus. According to the step-and-scan type
apparatus, the reticle R and the wafer W are synchronously

scanned at a reduction ratio with respect to the projection

optical system PL when the exposure is effected. Further,
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an electron exposure apparatus and a scan type X-ray exposure
apparatus based on a proximity method.

Moreover, the projection optical system PL may be any

25 one of a reduction system, an equal-magnification system and
an enlarging system. Further, the projection optical system

PL is not limited to the refractive system constructed of
thepluralityof refractionoptical elements but maybeeither

a cata-dioptric system having a refractive optical element
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concave mirror and a mirror without using the beam splitter
as a reflection optical element, and an optical system in
whichapluralityofrefractiveopticalelementsandtwopieces
of reflection optical elements (at least one element is a
concave mirror) are arranged on the same optical axis as
disclosed in U.S.P.5,031,976, U.S.P.5,788,229 and
U.S.p.5,717,518.

Furthermore, the present invention is applied to an
exposure apparatus for transferring a circuit pattern onto
a glass substrate or a silicon wafer in order to manufacture
the reticle or the mask used for not only the micro device
such as the semiconductor device but also the light exposure
apparatus, the EUV exposure apparatus, the X-ray exposure
apparatus and the electron exposure apparatus. Herein, in
the exposure apparatus using DUV (far ultraviolet) rays and
VUV (vacuum ultraviolet) rays, a transmission type reticle
is generally used, and a reticle substrate involves the use
of quartz glass, quartz glass doped with fluorine, fluorite,
magnesium fluoride or crystal. Further, in the EUV exposure
apparatus involves the use of a reflection type mask. The
proximitytypeX-rayexposureapparatusortheelectronexposure
apparatus uses a transmission type mask (stencil, membrane

mask), and the mask substrate involves the use of the silicon
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composing the wafer holder and the wafer table explained in
the embodiment by use of the low expansibility material,
attaching the reticle stage and the wafer stage that are
10 constructed of a multiplicity of machine parts containing
theabovecomponentstotheexposureapparatusbody, connecting
wires and pipes thereto, and further performing general
adjustments (electricadjustment, operational confirmation,
etc.). It is noted that it is desirable that the exposure
15 apparatus be manufactured within a clean room where the
temperature and a degree of cleanness are controlled.
Moreover, the semiconductor device is manufactured by
executing a step of designing a function and performance of
the device, a step of manufacturing the reticle based on this
20 designing step, a step of manufacturing the wafer by use of
a silicon material, a step of exposing the reticle pattern
to the light via the wafer by the exposure apparatus in the
embodiment discussed above, a step of assembling the device
(including a dicing step, a bonding step and a package step),
25 and an inspection step.
The preset invention has the construction explained
above and is therefore able to provide the exposure apparatus
capable of preventing the deformation due to the thermal

expansions of the substrate table, the substrate holder and
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1. A substrate holding apparatus comprising:
a base member composed of low thermal expansibility
5 ceramic of which an absolute value of a thermal expansion
coefficient is equal to 0.5 ppm or smaller; and

a coating layer formed on said base member by use of

a material having a larger hardness than said base member.

10 2. A substrate holding apparatus comprising:

a base member composed of low thermal expansibility
ceramic of which an absolute value of a thermal expansion
coefficient is equal to 0.5 ppm or smaller; and

a coating layer formed on said base member by use of

15 a material of which a difference in thermal expansion
coefficient from that of said base member is equal to 5 ppm

or smaller.

3. A substrate holding apparatus according to claim
20 1, wherein said coating layer is coated over said base member

after executing surface finishing of the said base member.

4. A substrate holding apparatus according to claim
1, wherein the low thermal expansibility ceramic includes
25 ceramic of which a thermal expansion coefficient is 0 - 0.5

ppm. at a normal temperature.

5. A substrate holding apparatus according to claim

1, wherein the low thermal expansibility ceramic is super
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7. A substrate holding apparatus according to claim
10 1,whereinadifferenceinthermalexpansioncoefficientbetween

said coating material and said base member is within 5 ppm.

8. A substrate holding apparatus according to claim
1, wherein said coating material is composed of DLC or TiC

15 or TiN.

9. A substrate holding apparatus according to claim

1, wherein a coating thickness is 1 - 10 m.

20 10. A substrate holding apparatus according to claim
1, wherein said substrate holding apparatus is disposed in
an exposure apparatus which transfers a pattern formed on
a mask onto a photosensitive substrate, and is provided at
a stage which relatively moves said photosensitive substrate

25 with respect to said mask.

11. A method of manufacturing a substrate holding
apparatus, comprising:

providing a base member which is composed of a base
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apparatus, comprising:
providing a base member which is composed of a base
10 material in which low thermal expansibility ceramic is used
andanabsolutevalueofathermalexpansioncoefficientthereof
is equal to 0.5 ppm or smaller; and
coating said base member with a material of which a
difference in the absolute value of the thermal expansion
15 coefficient from that of said base material is equal to 5

ppm or smaller.

13. A method of manufacturing a substrate holding
apparatus according to claim 11, further comprising a step
20 of forming a placing surface of placing a substrate on said
base member, and, after executing surface finishing of the

placing surface, coating the placing surface.

14. A method of manufacturing a substrate holding
25 apparatus according to claim 11, further comprising a step
of executing surface finishing of the coatingafter effecting

the coating.

15. A substrate holding apparatus according to claim
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11, wherein the low thermal expansibility ceramic is super
precision glass ceramic or cordierite-series ceramic or

alumina-series ceramic.

5 16. A substrate holding apparatus according to claim
11, wherein said coating material is composed of DLC or TiC

or TiN.

17.Anexposureapparatuswhichexposesaphotosensitive
10 substrate placed on a substrate table with a predetermined
pattern, comprising;
a fiducial member which is placed on said substrate
table, and which is formed with a fiducial mark; and
saidsubstratetableandsaidfiducialmemberarecomposed
15 of materials of which thermal expansion coefficients are

substantially equal to each other.

18. An exposure apparatus accordingtoclaiml1l7, further
comprising:
20 a substrate holder placed on said substrate table and
holding said photosensitive substrate,
wherein said substrate holder is composed of a material
having a substantially equal thermal expansion coefficient
tothematerial of the substrate tableandthe fiducial member.
25
19. An eXxposure apparatus accordingtoclaiml17, further
comprising:
a reflection mirror, placed on said substrate table,

which detects a position of said substrate table,
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having a substantially equal thermal expansion coefficient

tothematerial of the substrate table and the fiducial member.

5 20. An exposure apparatus accordingtoclaiml8, wherein
said substrate table, said substrate holder and said fiducial

member are composed of the same material.

21. An exposure apparatus according to any one of claims
10 17, wherein the material is a ceramic material of which an
absolute value of a thermal expansion coefficient is equal

to 0.5 ppm or smaller.

22, Anexposure apparatus accordingtoclaim2l, wherein
15 the material is a ceramic material of which an absolute value
of a thermal expansion coefficient is equal to 0.1 ppm or

smaller.

23. An exposure apparatus accordingtoclaim?2l, wherein
20 the material is super precision glass ceramic or

cordierite-series ceramic or alumina-series ceramic.

24, An exposure apparatus according toclaim23, wherein
the glass ceramic material composed of a mixed body of a

25 crystallizing phase and a glass phase.

25. Anexposure apparatus accordingtoclaiml7, wherein
said reflectionmirror detects the position of said substrate

table, and the reflection mirror is formed by polishing a
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U ()- 10% 26. An exposure apparatus accordingtoclaim17, wherein

5 salid substrate holder is, after being finished in a
predetermined configuration, coated with a material of which
a hardness is larger than the low thermal expansibility

material.

10 277. An exposure apparatus accordingtoclaim26, wherein
a difference in thermal expansion coefficient between said

coating material and said base material is within 5 ppm.

28. An exposure apparatus accordingtoclaim26, wherein

15 said coating material is composed of DLC or TiC or TiN.

29. An exposure apparatus accordingtoclaim26, wherein

a coating thickness is 1 - 10 m.

20 30. An exposure method including a step of exposing
said photosensitive substrate with the predetermined pattern

by using said exposure apparatus according to claim 17.

31. A method of manufacturing an exposure apparatus
25 in which a photosensitive substrate placed on a substrate
tableisexposedinapredeterminedpattern, beingcharacterized
in that said method comprises:
a step of composing a fiducial member formed with a

fiducial mark by use of a material of which thermal expansion
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coefficient is substantially equal to that of said substrate
table, and disposing said fiducial member on said substrate

table.

32. A method of manufacturing an exposure apparatus
according to claim 31, further comprising:

a step of composing said substrate holder which holds
salid photosensitive substrate by use of a material having
a substantially equal thermal expansion coefficient, and

disposing said substrate holder on said substrate table.

33. A method of manufacturing an exposure apparatus
according to claim 32, further comprising:

a step of composing a reflection mirror which detects
a position of said substrate table by use of a material having
a substantially equal thermal expansion coefficient, and

disposing said reflection mirror on said substrate table.

34. A substrate holding apparatus according to claim
2, wherein said coating layer is coated over said base member

after executing surface finishing of the said base member.

35. A substrate holding apparatus according to claim
2, wherein the low thermal expansibility ceramic includes
ceramic of which a thermal expansion coefficient is 0 - 0.5

ppm. at a normal temperature.

36. A substrate holding apparatus according to claim

2, wherein the low thermal expansibility ceramic is super

10 U 10 U
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38. A substrate holding apparatus according to claim
10 2, wherein said coating material is composed of DLC or TiC

or TIiN.

39. A substrate holding apparatus according to claim
2, wherein a coating thickness is 1 - 10 m.
15
40. A substrate holding apparatus according to claim
2, wherein said substrate holding apparatus is disposed in
an exposure apparatus which transfers a pattern formed on
a mask onto a photosensitive substrate, and is provided at
20 a stage which relatively moves said photosensitive substrate

with respect to said mask.

41. A method of manufacturing a substrate holding
apparatus according to claim 12, further comprising a step
25 of forming a placing surface of placing a substrate on said
base member, and, after executing surface finishing of the

placing surface, coating the placing surface.

42. A method of manufacturing a substrate holding
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the coating.

5 43, A substrate holding apparatus according to claim
12, wherein the low thermal expansibility ceramic is super
precision glass ceramic or cordierite-series ceramic or

alumina-series ceramic.

10 44, A substrate holding apparatus according to claim
12, wherein said coating material is composed of DLC or TiC

or TiN.



