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EXPOSURE APPARATUS BACKGROUND OF THE | NVENTION Field of the Inventio e
present invention relates to a scanni ng exposure nethod and scanning type
exposure apparatus which nove a mask apd a substrate in a synchronous

manner in a predeterm ned direction, and conduct the scanning exposure of a

pattern fornmed in the t.e_suc gl ass substrate or
the |like. Description ﬁ&ﬁ@%ﬁ%’gﬁ?@pﬁllﬁm :{sHMars, liquid crystal

di spl ay panels, which g@%@ﬂﬁﬁ«pqqﬁﬁpﬁgpéguﬁyggppﬁgggrm§ conput ers and
televisions and the like thinner, have cone to be enployed in a variety of

ways as the display elenents of such devices. This type of liquid crystal

di spl ay panel is manufactured by patterning transparent thin film
el ectrodes on a pl anar ré@%& (gﬂﬂpﬁgEgggg@V{$¥ER§ﬂbstrate into a desired

pattern ﬁ@ngéggﬂ&ghh%pography. An exposure apparatus whi ch exposes a
pattern fornmed on a mask (reticle) onto a photoresist |ayer on a

phot osensi t i VEhesprbsdnk AiventidrAretatddtoja8cdnnig expbiutanethvdtaadscmnimpagpas an
apparatus for this photolithography. Liquid crystal display panels have
i nCr eas eXKPPFIE APRatRiES Which Movesr BaTK and 4 syBtEAlRin Heynghrangusimanngr 8¥a t he
screen. A ' £ exposus e .S n exposure
ppar ai U RE R Ah Py ot Ry BN oy PR pRIR TR 3] o O Do
for exangphsk ontda dapaneswiciPad €plasdupbtaabt @8 likki rst publication No. HEl
7-57986, conbines a plurality of projection optical systens which project
the mask pattern onto a substrate as a positive inmage, noves the nmask and
the gl asg.s i determ ned direction in a synchronous nanner,
and cond@%?gséégﬁiﬁﬁéaﬁﬁ?ﬁkﬁespect to the projection optical systens, and
t her eby succemstoedt Yedrs, aiaafdedrstilatispdlyifanbiaWwhigh thakaitGRsEXRes tiaker €gi ON in a
di rection per&endi cular to the direction of synchronous novenent, that is
to say, Reiwongheaepuiersend tedpyigipnscpmddhelikesthimerinays egmag tofhsromloxsd iplde mask or
the like, 1 ur. Lon [ AL hSpdioe, so
that th evaélﬁg}'aérfg?ﬂg)&g %gee&lgpégeygaﬁ%fe ntlg ﬁ(f:%ug: &‘%@gsz nﬁgg%ﬁ g% g%‘ﬁe‘: 9{3:{!‘{(1) ‘rflhsﬁ)!aaa ion
i ncr eas gsanekil thamfdchatd bRpatsrsiaf easparaghid dlnialec@sdes banatimEi stics are
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obt ai ned, the 2 7 NOV 2 ) ) ) .
rectangular photosensitive substrate into a desired pattern using photolithography. An

exposure apparatus which exposes a pattern formed on a mask (reticle) onto a photoresist
layer on a photosensitive substrate via a projection optical system is used as an apparatus
for this photolithography.

Liquid crystal display panels have increased in surface area in order to improve the
viewability of the screen. A scanning type exposure apparatus has been proposed as an
exposure apparatus capable of meeting these needs; such an apparatus, as disclosed, for
example, in Japanese Patent Application, first publication No. HEI 7-57986, combines a
plurality of projection optical systems which project the mask pattern onto a substrate as a
positive image, moves the mask and the glass substrate in a predetermined direction in a
synchronous manner, and conducts scanning with respect to the projection optical systems,
and thereby successively transfers patterns having a large exposure region in a direction
perpendicular to the direction of synchronous movement, that is to say, the patterns of
LCD (liquid crystal displays) formed on the mask or the like, to the exposure region on the
glass substrate.

At this time, so that the apparatus size does not increase even as the projection

region increases, and so that satisfactory image formation characteristics are obtained, the
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T2 projection optical systemenployed is one in which a plurality of 27 NOV 2002

projection optical systens are disposed in such a way that the ends of
*adjoining projection regions overlap in a direction perpendicular to the
direction of scanning, so that the adjgining projection regions are

di spl aced by a predet erm ned amount in the direction of scanning. In such a

he f. f
o 2t f or mputicge ot B ERER Blsch Auter e &t n@eRiET b L onr agm i n
the dir e@%maﬁ\s At dsposid iNGuétPa FayVeras tttettﬂdwmt,mﬁarg prdje&iong8gions ovdilag in

scanni ng type exposure apparatus such as that described above, the junction
parts of agdgaioni P@qudu]\léﬁttw the dinectiaradf scymytingyso dwethcaqdjcammuae@mos ed, and

this is advant ageo t hat ,t he .opti cal tions or exposure intensity
of the prefaBEERseaesLhy e gvettmngiﬁnwéwﬁaﬁew% et B “yonr &,
t he use I 3 as
SUbst T at & %‘Fgﬁt%ﬁé B g R B U TRA e

cont enpl attelcbplemngrvdéth dfahe fieldelaphraght mubé disectiop o|ﬁ seanhuinigrig alvedlys thelsameei qui d

crystal % or jn order to produce liquid crystal displ a){)gpanel s havi ng
| ar ger di gbt BRI BrsSGRANISE HE CRBOVFL2RRSIAL WGh 33 BAkdesprbad in

order to i ze

cor r espohitag b S A fing oYt dloniy ﬁ&‘l%ﬂ%@ﬁ%ﬁ‘aﬁ%‘éh%%e%l’?%%%%@his

whi ch a résntdgasusig thatsheeptipglaterrtatdodshor espchzmermt@smﬁompqulthtsﬂann| ng
and exposure are conducted all at once, and a nmethod has been considered in
whi ch t héyshaRg eanrbe; ssngodhlirglerifli | e di vi ding the pattern of a single liquid

ystal displ of
Tt hod. i gn. S iREfSleals R 8, B8 IR olds¥ sBorhe0 bPRrohatily B Sl AUPPT
mask bec @SYB.EbsﬁxteeﬁﬁIpﬂ&duc&igd@ulftﬁcr@'ﬁhlfﬁlﬁblhﬁpmls hat dedn emkempated freodeh@r hand,
when the latter nmethod is enp m sal i gnnments occur as a result of mask

pattern éﬂ%%ﬁ%&f%‘tgh@tisbhtmfih‘é%ﬁtuﬂt&l%11ﬂ%|‘ﬁ(9ﬂ‘38’r11 PREAS, OT InyeIPradiCe r at i ons
inthep e which
moves t hulgR bRt Rt A KLY REer Ry ABROARNS ey ARyl
characteri sti Gisthds wayldgatdey & gxpasd eligwid crystal displagpasels Windng a subserarr of such
patterns are overlaid on one ,another, errors in the qverl ayi ng of the

exposed PEGCReSPARLINGIQ f kresdisrlay prep, 4ymgihod et brep sonsiderphint whish agpaskge in a
di scont i i t t he
liquid c;ﬂg@# a@gzle ggﬁ%{f}% E)%err}gbktll'%isﬂﬁgng 1&}%& azlgg{;)arnhplgraggtf?(gﬁﬁ?? %@Qg%%gﬁe i ke
are prodaledomt, drtea ;nuﬂmﬂltmmbmrcbssxdand in wbichuld patterofs fotmeeddelilce decl i nes.

A st andi 1. exposur for e o ng.a |l ar bsirate
whi cn ot (AL hep R ars REBETRH Hirnl Robatfls8os MG Rt &y
Japanese ,5at e fofRBY hE@bi High-spedd ?hrUu%hp\{t g%es %o§sﬁl§l§tho%ém:i %éo@ﬂot{\b HEI

10-64782. In this apparatus, a nask age whi ch supports the nask and a
substr at ehesmmgebenhmcmewmmtasd theangthad s mupsatcmcaitle are driven in a

.synchronous nd. scanni n re i nducti.ed, and thereafter,
step rroverrentT%?S‘ftgF ﬂ&’ ﬁﬁ%’k‘ﬁ g“ jﬁtge %g%(ﬁ pzcgyggslpgaégqrger%ﬂ%&?%ﬁ in a
di recti opesRRIOPRNGk phthdh dtavlt@ @rréﬂs e fifel fARef jusotion pars) cét%eﬁamns%me

di stance corresponding to the width of the’illum nated region, and this
process ipojectiosmptidalshigiemmr pasifipuing leirpis Qfﬂhetstmswhlammotvbﬁethelg;asa pl ur al ity
of separate ns are connec and transferred onto a

Substr ar SubsBlient Meresd s8R0 BhvhEh 47 Sidkirgohifiis are v diaded SC anni ng
type expeaHh&niRearhUseintie e sidagdahovr dt%nadto%nte%bmw @&oerlﬁl@teerrs The
LCD patterns described above conprise picture el ement parts which are

f or med wiovérlayingfitbe nquseotvtngMnsan@khf&ad:ncwudineet wishth odths patm:meslmmgdlmg to a

plurality of pixels are systematicall rran and con arts which
Perve t o saceRinRuF rfage Al S e o of Heamipms Sao iadoe iU RBBES of 't he
picture [ r odes,
e prosonT 5 et Lield O itaulflics ohd e e B Hgaftcdif BRI AL
connect edngthrtqualitypetthedeviceodectiies. gl ass substrate by the scanning type

exposure apparatus_descri bed above.
A standing type exposure apparatus for exposing a large glass substrate which

attempts to solve these problems is disclosed in, for example, Japanese Patent Application,



Fowever, in the scanning type exposure apparatus described above, the 27 NOV 7002
contents of the nmask pattern are not considered, and the mask pattern is
*sinply divided and transferred to the glass substrate, so. that the mask may
have a size which is equal to that of ghe glass substrate or may be | arger
than the gl ass substrate. For this reason, in addition to the increasing

cost of the K,. 1t I e that the stage which s orts t.he mask
have t he f’é%{rPé‘ng@?ai@ni@'m%ﬁﬁéﬁ%éﬁﬂtﬁﬁﬁpgar@%ﬁ%B?hsé%get%hlglﬁgqm?@ﬁég?e in size
in the a i i : : ON The
or esont [k 3413 oBlitale R wiof SRBE MeEhSt Ruos MR il Aoy G N e
as an objnexmhert dndrseafnidgaml expbsiee & oadied) gnepaattes step hivwdmancbfaaanni ng

type exposure apparatus which are capabl e of exposing | arge substrates

wi t hout mask &iags ARyl the sulstinte agerineonsdyptad it # direstion pernsBdicHar ©d8es. I n order
to achie ' j ' - ent

i nventi o\rqﬁfétmélsosfg Jﬁ%’?éllboué%goggﬁlr%gmﬁ %lg%gﬁ%&ﬁf@hg%ﬁ%ﬁe ‘glr@ds?{ gt rate are

moved i nikubiBed reion IndBiin procas’ds ppaediotee®t atpheralitylos tifrdt tanidsherebydaict ed so
as connect first patterns 27 NO YV 2002 4 and a second pattern,
wher ei n @lurpléty of sepapase pattpansodre eopneled gnd pansferrad aptela largq glasstsubstpde-t i on of

the second patjern are co n pattern, and a.co attern and a
non- comon pattae R SPTRRALRRATE Prredls iRl PRl ShSheiss the
first patbpgiriGsedtidsdrived aB6@Khve@id PIBwingHollymEeans of the common pattern,
the first pattern and the second pattern are connected. Accordingly, in the
scanni ng expodiie &GRpatsansodesetiedpbevseenmprise @integslemane pdrtswhicharet er ns and
t he second tiern e conpected Qg sub ate by the co n.pattern, so
that 1t rerRouif e EORRRR AR eI Frdtbohdfe S RERANET Bhe cecond
pat t ern. phield A1ekysdiRatically hivthrfgell] 47, con@udhigig phes WRABEVE &4 EI8EtRicAIDy éddedtn t he
mask, it is possible to expose the first patterns and the second pattern,
so that ithe m%teﬁbofltbhg@rﬂoqségﬂ@ggé@*swfttbﬁ pietyse elempt pags and We deiypieircuiat t ern for
t he second.pattern an he first pattgrns in t sk.. so that  it.is
possi bl 6 4O Be@iecti0ges. b s Ble e nlclud PECFigy R bR [ enk® o,
possi bl e vhfousasdaectédgartalzatteis bhiehd@ads sabage: Mhihe Beanugaysedposursask.
Furthernore, it is no |onger necessary to enploy a plurality of nasks, so
that it iaBP3setesescabedatoyRi eve high throughput. By neans of this, in this
scanni ng expo 3 , . adj ' i L Na [ i h
scanni ng ex po%@?vgﬁw ?‘g Sﬁ%}sﬁéﬂ?ﬂyéé %J(()&)g‘)l(%% ?gérgéus l%%?l Hrbg(?%&ﬁg\/'?lg 30%‘@1‘%?’8 e
surface aliemaskpabtefoard a0t eshsidBrrdeind it fskapsichg isssimplykiivided Adtbtraristeried
possi ble to reduce the size of the mask, and thus to control the
manuf act {9 theglass substigte, sththahtsimask mpyihave a size 3ighos squal bo that ofdheelast he si ze
of the @&%&éh@&%?%&g@éﬁlmaﬂ%& I8! Ab&rafe. EA YL kol 'i‘x?ﬁacfiﬁor%dthé‘ decr ease
in costs of the scdnning type exposure apparatus itsélf. I'n particular,
when t he isaemsingadostesfiihe masle fitiahectsyary thantieatage dvhicssupportdthe aaske hate the qui d
crystal dis I,ag devi ceg or %_sem' ﬁ)r%nduct or nmenory, the effect becones nore
pr onounc 8¥MF F12¢ A$ d1ea5EandthisLopiahytes L0 apiicrpaginsize in dhepRABSAR0UR AR. The
first pag%&gﬁgi@%m’g he second pattern may be connected by overl apping a
portion of the commobn pattern. In such a case, even when the common pattern
is divided, it is possible to snmoothly conduct the connection and it is
possi ble to prevent the devel o nt of m.salignnent in the correction pitch
of the common pattern and tm XOQEF%W%@T@M he devi ce
char act eri sti e ASelBhle AP isREGKRND IBNIATHERR o ielBafRY £ ol Y 25
a result of discontinuous cﬂanges I'n the connection pi {Ch.

object thereof to provide a scanning exposure method and scanning type exposure

apparatus which are capable of exposing large substrates without increasing the size of the
apparatus or increasing costs.

In order to achieve this object, the scanning exposure method of the present
invention is a scanning exposure method in which a mask and substrate are moved in a

synchronous manner and exposure of the substrate is conducted so as connect first patterns



The scanning exposure may be conducted by means of a plurality of optgeaoy 2002
systens arranged in parallel in a direction perpendicular to the direction
*qf synchronous 2 7 NO V 2002 5 novenent. In such a case, although the
surface area of the projection region ks large, by enploying a plurality of
smal | optical systens, it is possible to formthe device in a highly
accurate nner and at | ow cost. Accordi .1t is possible to realize a
educti ofng foepyd i wERERE lywa HoRon Bhe gt bytefn BSEH 85 p eBrioBiRE: [ one
type scapf r } i e light of
et of R e F B B, i RO B and SRR b
cor r ect egattaon whinhhliffyrs drono thetceommaepatiatn art fortied as drdast patteits apdslsd bl e to
prevent fluctuations in the anpunt of exposure for each exEosure even in
the caseStGandartiaim.ang|byrmeans pf B copma Ratews thedUsmatiem addhesncant ed, so
that it | i prevent fluctuations in the linear wdth of the
pattern P%ﬁ%ﬁ?@ﬁ%h ?%%%the first patterns and the second pattern, and it is
easi |y possi blAecdrdinghy, i thierscitigngespbbiry nethodhef titepteseat Bveetios Xipoker e.  The
intensity may be adjusted in such a manner that the intensity of the
optical paitans andghepecappPAETP ALS BN eyPUbSEatE Y isiomxnempfen.tshe sanme.
I n such i |1 umnati at, the | i r he projection
regi ons, ﬁlgggﬁﬁe%os%%ge ﬁoucr?g{nll%or?%i ;Fra stﬂllentl?r? ﬁﬂ%a%? ﬁssaﬁ Rf)hgefs £ (técfnr?gg agtﬁg"t he second
pattern gafhdifiobRdethis®msa¥tgate thainoh Paérh @rniedGh EHRSmaskNH id possibld ddUS
possi bl e to obtain a uniformanount of exposure over the entirety of the
pattern expasetedibispatigins and bep secondspattarss sp gkt i @0 longerdieecssyd 0 near wi dth

of the patter i formover the tiret f the tern surface., For this
Feason, " siretihy i, R PRl rrcRL e ond pat AR LR RAR ™ e oved.
The opti gakk,Raths itaf ppéstsietefetiiciate oipt bEk nf¥E! AR rédYt J7¢hib) ipedaeeb | n such
a case, the_illum nation regions may easily be adjusted for each

synchr onpessitlotpaieeuae. thapige oo aeask stage whidhsuppartstthpmaske r Furtheameree B igl
pattern conducted usin X e _lJ.ght.. vi.a. i nner,.si .0pti.cal

Cyst onm. Mo LRSS, SR SRR Moot il PR R AR oyt e
are enpl ejteskhphi.ch are externally positioned, there is little effect from
positioning errors of the optical systenms, and it is possible to execute

hi ghl y accur aBg nacaamaf Hés, i hésiepaninggxposisagthed, by pdivstingsthy ilwmineed st ep
novenent _di. f , t. hi.ah- oughput
becones E)e @Fsgﬁ?g&h%rc ?Ilg{}ﬁ% g%?(%%ﬁtﬁsgﬁ ({s%gf‘estgc%;g%%ggasfl @gfqn& ﬁal%? %d asfag%essi ble to
nmove t hesurgRk atea iA adbhgetddanamer psinglh singRmdsk, dodatdi 1s@okdible totedugditHar onous
novenent, based on the arranged spacing of the partial pattern. In such a
case, it Sizgoptsdnaskeandshusto qoptrahthe manptasiuging geds effe gusk.aind itisdtsenuous on
t he subs i LURGCE | : < 1l : .projpection
2'7 NV B0 hiE hi/ 5k bPheRalck Susgy TRus\iplify BOSIOR, ) Kaublod B CD
of the padtiradsefimtodsts of thaschnningtgpd dxpdsyre appapdtes itelft daphzieular,gbhenpred

t hroughput. Furthernore, the scanning type exposure apparatus of the
present PHYEPRHEGhIS rgpeét%%mnf%qdyﬁemé%%éa Pk %ﬁar‘rya&aﬁglsmk%t/ GRViFSs Priovi ded
with a ngsk; f LEd j : ge for
Support | SouRRE S PR LSk IR ROl fARueed e BISHBRLE PR ROC Phge
i n a synefaplyedss timrommos patterrespect to the optical path and conducts

exposure such_that first patterns and a secqond pattern are connected on the
substrate, mﬁl@%ﬁit P?'rﬁemﬁen%é&ﬁ?wﬁ@amﬁna {COPRECLIRYAYFI8PRIPE Peast a

por ti on ﬁértitoﬁ%fiﬂerc%ﬁmf?@ﬁ b:\fl\f;]c?x?. ﬁ%&%ﬁ‘% clls%aésten%vtﬁﬁrtﬁé Qnfibn Bﬂ?erﬁ%c&l{)ﬁe@,at tern,
and a noh-common patternwhich differs fromthi's common pattern, are
fornmed, &rislpedsittdito ssnqutitly icdedliciiteltoanssaioh ard it dppoasialeuts prdvieahtheont rol s t he

novenent of the mask stage and the substrate stage so that the first
pat t er nsdeypiprment ebpdsagpmentdp thesaaregidpmpitahed thyy conaor: pattasm apditheer n.

Accor di g VadtRAN, B kL2 RIANNIAG, LY RENGXARRY &y ARDRLALUR o8l the

present 1 hven apparatus contr stage and the
subst r at gevitegeliangs 4 Reult of SikcatinbiGusithasgtd if the coRRerion pRéH.ern are connected
on the substrate by the common pattern, so that it is possible to
conti nuously phescrraingtexpesure mapiecenrducipddymmrans eboplyrady eepticakbur t her nor e,
at this tinme, using,the on pattern fornmed | sk,. it .is possible to
expose  t P Aadeq irparlel i ¢ ALEGHioR pepepsieYs 19 € tvepion of syndhigpgys
necessary to separately formthe conmon pattern for the second pattern and
the first pattern on mask, and it is possible to reduce the size of the
mask. As a result, it is possible to reduce the size of the nmask stage.
. Furthernore, it is not necessary to enploy a plurality of masks, so that it
“is possible to obtain high throughput.



" By neans of this, using this scanning type exposure apparatus, it is27NOV 2002
possi bl e to conduct exposure in a connected manner on a substrate having a
karge surface area using a single mask, by adjusting the illum nated

regi ons for each scanning exposure, sosthat it is possible to reduce the
size of the mask, and it is possible to control the manufacturing costs of
the mask, and it . is al so possible, to reduce e size.of the.npsk stage.
accor di nieyement: 1Syt aTRasedns Pubies B8 of B e IT e EER AN B 8 Bkost " of
the scangipeyinpRe|EARBSH sTaBRPALALsYSteis, SE1s possitle RfdrinGHE 8EvicdMAGMhighlpat t ern

I S repeat egl ;xr%r gpnsferred, sm asyi n the gase %f l'1quid crystal igpl ay

devi ces eccusdermanmotaad @t lowesust. yAcdohdinglyf i€ tstpossible ¢o rdabide abainetitremoize

particular|y pronounced when the r ated pattern is enployed as the conmon
pattern. nd Ip COSINGYE™ M Camr}r&he %E%@ﬁﬁmﬁwwpermﬂmwm%rﬁmm@%ﬁom an

enbodi nent of [ | O+ et . | | 1.Ag t he
outlines of tﬁ%@&t%@?ﬁ?glegg B ggﬁg%g r%iogsa({h?ggheg%%glﬁsﬁgeth}gg%d at u@gﬁgl\g% 21s
a schematndthil inghsiop mbhy bot@retaditor eachtsypehrencns siovemamp dii #iisisase[t@ 3 is a
top viewof a filter enployed. in this scanning type exposure apparatus.
FIG 4 iBosaibietoarevant fluctygfionmintheamnusf elcaxpasire {05 each sxposie, SEpIBISd in

this scanppir I S ' of _an (Lmage
feid cormbiyshidfoRRR IR RRRAE Honelnchts at g Ro W S ot PO
showi ng pheertgludtuadosinphdBiese andthRE tigskenesling fromake fitsepsiterid &ad 7 IS a
top view of a mask mark and a _mask_alignment mark formed in this mask. FIG
8 is a t b sosang paterm arfl it iecasidy pessibie te ipaipaingbe gualiiy ofthegevicaglier at e and

t he inaggxgi&\ljed. FIG 9 is a top view showing a substrate mark and a
substrat & é’lslghrrent mark formed on the glass substrate. FIG 10 is a top
view of an i nEgeinagity heg bendpedliapRdhnombhier (Rsthe iRteksiBuf thd\eptical path

in overlapping projection regions is approximately the same. In such a case, the
illumination at the junction parts of the projection regions, and in the junction parts in the
first patterns and the second pattern can be made the same as that in other regions, and it is
thus possible to obtain a uniform amount of exposure over the entirety of the pattern on the
substrate, and it is thus possible to make the linear width of the pattern uniform over the
entirety of the pattern surface. For this reason, the quality of the device after exposure is
substantially improved.

The optical paths of predetermined optical systems may be blocked. In such a
case, the illumination regions may easily be adjusted for each synchronous movement.

The connection of the first pattern and second pattern may be conducted using
exposure light via inner side optical systems. In this case, in comparison with the case in
which optical systems are employed which are externally positioned, there is little effect
from positioning errors of the optical systems, and it is possible to execute highly accurate
scanning exposure. Additionally, there is a reduced step movement distance of the
substrate stage, so that high-speed throughput becomes possible.

Prior to exposing the second pattern, it is possible to move the mask in a direction
perpendicular to the direction of synchronous movement, based on the arranged spacing of
the partial pattern. In such a case, it is possible to easily and reliably make the pattern

continuous on the substrate in the junction parts even where the pitch of the projection



" substrate mark with the mask alignment mark and the substrate alignment7 NOV 2002
mark. FIG 11 is a top view showing a pattern exposed onto a gl ass

» substrate. FIG 12 is a top view showing a unit pattern which conprises a
picture el ement pattern within this pagtern. FIGS. 13 and 14 are flowcharts
showi ng the sequence of the exposure operation. DETAILED DESCRI PTI ON OF THE

PREFERRED ENBODI MENTS Her ej nbel enbodi nents _of .the scanni ng exposure
ot hod. aREUOSAN Sy REE L pRco e aSRemefEsPasing RE g palERPMRTRATOR w1
be expl ajpg oé’giiﬂlg't(f&faﬁieelﬂﬁﬁ-s &dﬁh@g%pht.t hrough 14. Here, the explanation
wi || be conducted using the exanple of a case in which five projection
optical syst eRsrtiermoss)heoscanhing e axpasutecapparnatusfod theguiesent inkentgmkdsar at e by

means of three scanning exposures, . 2 7. NOV 2002 8 FIG_ 1 is a perspective
vi ew shoSfHBINE APeRxPPs e apRaratphwhich i progided Biith 2 maeskistags dok SupeoEB SRS e
apparatu o] e { i us 1 is
provi ded E’v?ﬁg% %ﬁc{;ﬁlt? Fﬁﬁ%ﬁﬁgﬁ %%wkgftﬁgé s% 'El g%géé 3(&21?%1 ﬁg?‘g%# ?‘gﬁq%%@m system
3 conpri shdihe ultiatedtade)in @fsypohoprut inAnsysitiertspaedidl @s optidl patalangyst ens)
3a~3e, a mask stage 4 for supporting mask (reticle) M and a substrate
stage 5 FOMUSESEBOIUIYIch that Aiss patieras ped @sqeandBaticsn aip cpnnegtediaiethemi n part s

t hereof . _| I . t he i.gal I I i Qj i | cal
syst om 3°Bubecunris DRl oo PhtFELBRo R bilfusEl BuE R
movenment pateri@aid dvianth Biré6s of the Sbéond atferh SARNMONICOMMES pateRn wikdhch i s
perpendicular to the Z direction is nmade the X direction, and the direction
per pendi €iffesy frem this sommeinypagteing arefaemed, andwitich écprosided whd axemtot anni ng
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source stHelfirssSpabtBrndlahd &Y @bordl REEHT fe BBARLIEY by @ coimbhpatidrke onto mask M
it conprises a dichroic mrror 7, a wavelength selecting filter 8, a |ight

guide 9, and ACEHingdt by mess PltisisaNiRgtypo axnogure apparatys of thediressBsed so as
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shown f oFirst bettdptly NHRSHE se@ond PaNG i iat@dhectdd@mtht Rebdtiagi by the a6maidntpagemf r om
i ght source 6 is caused to converge by elliptical mrror 6a, and is

di r ect edse Bait ihpessipletocpptinupusiy progduse shenfinst pattern andithe.sacend paitarpght beam
havi ng t e ), (€ ' . [ . ot her
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di r ect edexpospvehedtiengitterrsaidatié sevond phitedti, s8,thamnds hecoesay tbisgitratblgdoinnavi ng
a wavel ength which is appropriate for conducti n%ﬁgxposure by projection
optical Hpsoaman patisrhior (e segend pasisn yyiethe By pattsmgn Msask.qandit is prgsible| j nes) |
and is dj L ide 9 Lijght:. gu j he ¢ mCi t |ight
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nmodul e 18@age Qeurtieamorf it échotmgeassary 0o erhploy lal plurafityaf mokss g theuritriv podside

| 0Oa~10e gener.al | onprise illumnation shutter 12, a relay lens 13, a fly
eye Iensgolgl‘?tal&ﬁ’égha&égﬁaé%er lens 15. In the present embodi nment,

i1'1um nation gystem Hpgﬁg %&né%g scaARing WP pb¥Eadita @ iEs Bbisiit 1y € as the
illum nation g’gst em nodul’e 10a, are otllgs oseg at s[%}gndar? Eﬁsgam ngs in the X
di r ect i ovoraindt déxpesife dh a eciricored njdnact orghsutseatmhating mldrpe surfdcd areaatsingra syst em
nodul es 1 0a~l 0e il lum nate dj lf ferent illumnation regions on mask M

single mask, by adjusting the 1lluminated regions for each scanning exposure, so that it is

possible to reduce the size of the mask, and it is possible to control the manufacturing

costs of the mask, and it is also possible to reduce the size of the mask stage. Accordingly,

it is possible to realize a reduction in size and in cost of the scanning type exposure

apparatus itself. In particular, when a pattern is repeatedly transferred, such as in the case

of liquid crystal display devices or semiconductor memory, the effects described above

become particularly pronounced when the repeated pattern is employed as the common

pattern.



Z 7 NOV 2002 9 The illum nation shutter 12 is disposed behind Iight guzaeNUg 2002
in such a manner as to be fully advanceable and retractable with respect to
*the optical path of the light beam Wen illumnation shutter 12 bl ocks the
optical path, the light beamfromthe pptical path is cut off, while when

the illum nation shutter opens the optical path, the cutoff of the Iight
beamis renoved. Furthernore, a shutter drive part 16 which advances and
retracts the illumnation shutter 12 with respect to the optical path is

provided at the illum Wmﬁgm}ﬁ‘?ﬁﬂf%@%‘ggfﬁ” ve part 16 is

controlled by control apparatus ust nent nechani sns 18
are attached FiG.dahbws lah¢mbodinednobyis pesenmaakdntiod;darskOsersptbgvd vight anmount
adj usting nmechani sns 18 adjust the ampbunt of exposure of each optical path
by setti RtpWiRthcoueinss of therstruplarg ofgHicauirgiype eXROSEIE appeiatisl pat h; t hey
conprise a ha i.rraor, 19 . a.detectgr 20 .a filter 21 and filter drive
part 25 The. g P e Spnshieris R BF Bls §3poife hlee sibrstls afia®het ween ¢ ne
filter 21 andpidhg ik @lt@y vie®T alffiter a@lodid BEthEs sRamBhd typB eRposufteapphsiftls. beam
passing through filter 21 to the detector 20. The detector 20 detects the
intensity of Fle 4iipeisdeamaticidiggrathof mpraieciiopsygremsnedulé emploged ip thisgnal to
the control .apparatus 17. As shown in FIG 3, filter 21 is patterned in the
f orm of :303351(‘8 elf%‘??lsélr%?ppc?fat?%e like on a glass plate 21 a, and is forned

so that the trrNSThtbyiiew dthaliake Géladuablished BRARESojeBLich dysRaRmodBBNET
within a certain range along the Y direction, and thi's is disposed between

t he il um nat Fi§n 6sihatiepyiewshawing the radatianship betyreen hd maglowrid thpimagel pat h.
The hal f .rrlirrors 19, the detectors 20, and the filters 21 are disposed in
tach of PRE plurality of optical paths. The filter drive part 22 noves the
filter 21 al opgs. tAig aYoplfe®CdfiaNaskanAd a0 atrltRk diifBRédc oSk férafBdtihenigont r ol
apparatus 17. The control apparatus 17 controls the filter drive part 22 so
that themabk.umi nation intensity reaches a specified val ue based on the
intensity of l.i ght beam det ect ed t he . det ect or 20, d.thereby

ad usts he apiSoAS Bton PERETPBITCRE Fedionh B e BieRR B oS B B s ng
through thgelfiehit anount adj usting mechani sm 18 reach the fly eye lens 14
via the relay lens 13. A secondary light source is forned at the exit
surface side BIG.he aftop/vieyeshowing aspbsizate mark angd 3 substrpiesdighinenttroark| | uni nat e
the ill uEn' na i orahr el%gsosngstpftc mask Mat a uniformintensity via condenser

| ens 15. °FA& PPg ft&'hea i'ch pass through mask Mare directed to

proj ection SyFIGRMOTOE WLeieRrIR imigLdbquirfebpaddrRppingithdmadk Makfandge
illumnation regions is transferred onto the glass substrate P to which a
resi st weubstgpmask withj theymesle legranent mask aneaige subsprate aljgogmentxoark. t o f or mat i on
characteristi j 4 C J I nodul e 3a~3e
conprises an flr%r}agl@%% ?ﬁmﬁgc%ﬁgﬁﬁéﬁ%@ﬂ‘a&é’%e?p&gé h%égﬁsg%bptri C systens
24 and 25, a Figl1Q islh agpwiegshad@ingashiBpai@eiwhich @bmrisead pisturesliememchani sm
27. The Iig)gé beans passing through mask Mare directed to the i mage shift
fechani sR#tEsn Withl thigghgliedhi f t nmechani sm 23 shifts the pattern i mage of mask
Min the X or [ [ L 0g: ' r.al l.el gl ass
substr at es abEiS Y Idare Ty bRhRSLAGS P guBlcoiRit offos e B 100 o1
the image shift mechanism 23 are directed to the first catadioptric system

24. The catadio tricFigstem 24 fornms_ an internedi ate ig)li?ge of the pattern
of mask M andlf%m#i BDERCRIBRION Qi HES REFERAED FMBEORHMENBhcave mirror

30. The right I i t t I nd
cerves to ror PSR o8Bl BERE Solrhit RpbShrf RHod 188 st ynf' S
di sposedegiostilaiappardtue e grteni Meeionosilltbeaxplaiited Witleteferdh@nbFAGE) P6 sets
the image field on the glass substrate P. The |ight beans which pass

t hrough thieughildi d di aphragm 26 are directed to the second catadioptric

t 25. Th di tri. 5 i i t ) th
ot adi optri ot i esBlanahih BFbeTResd Wht Aixaigic i SRTROMBLY V1 1 o
33. Furt BryidPRbe oplid® systahd aelehipldy3d, dndl aaﬁa'mrm@@rfnierdeﬁﬂkme c@sih@yemahgut the

Z axis, and serves to rotate the ‘pattern image of mask M The |i'ght beamns
em tted bfdmetshanndeg exfiosyesi ¢ syst em 25 pass t hrough the




nmagni fi cati on adj usting mechani sm 27, and form an i mage of the patterh7d0V 2002
mask M on gl ass substrate P at a positive equinultiple. The nmagnification
*adj usting apparatus 27 conprises, for exanple, three |l enses: a planoconvex,

a bi convex, and pl anoconcave |ens, andgby noving the biconvex |ens
posi ti oned between the planoconvex | ens and the planoconcave lens in the
direction of the Z axis, this apparatu nges.t he magnifjcatiqn of the

ch
pattern i magef§t 1t1p@ PRESBRCUVE vigeshayvipgt %‘Iﬁé}?éf’f thesluebre ¢ SCAMYBEfi el ds (

01 ase subbe FERL AR bRt ing brcs M LB R S AR TRRM R R 87 1 e
t r apezoi gxdrodbaeith 1h ellurmigeor olodbsysm 2,34gojeativh dirRalsysiein®cd ng i el ds

34b and 34d are so disposed as to be opposed to one another in the X axial
di r ect i oA Plurality pepreincton systemn svdulsy (epiisak systeas) dadel 3 mask stageed farage fi el ds

34a--34e_are di Spo i rallel . so that en rts.of [.Ol ni ng i mage
Trar e aBBuiny WRRR Wl RE A Ghodud D8k S 07 «HBARA S Bafl RS 1 00 T
anot her qabithiee) P, 8§ heGhdif Partdidérebhelnt IGAN, the dplical ads dirbbtn\6f2M02 11 of the
image fields in the X direction is set so as to be approximately equal.

That is pwjsstgn optigal system B ipmadk heFudiceciiparwiiteribie direeignsd aymmbrpossposure in
the X direction i.s e .. ln this way, the i .flelds .34a~34e resulting
from t he TSVOTER ol BHSE PLpdd st RetgR (sranting TRPdion) EHy ¥ ROPERTEHAROpar ¢ o
36a~36d WiZHrR6H isARadAhe X igdc@ibY; anldithd SirR@iS8 pbrpenditula®dsand Pelicb@dpes in

the optical aberrations and the changes in intensity in the junction parts
36a~36d smbide X dirgstiph ¢thp messpannggbickictiemtis made dieapdiredtionhe i nage fi el ds

34a~34 t i dal - t be h o di d shaped,
or par al | ot ogP RO B He 2 U iU SRl st AR i BeRe o Tong.
stroke i fexbhiredighes altie@troda HBhCRNGHS A lﬂfrhlﬂ?ﬁ ysregﬁﬁt@meiﬁ&?eww e and

a very small stroke on the order of a fewmllineters in the di rection,
whi ch i sthsdikpentd medkay]; iteomipaisesondinhnols mirrasdt b wiavelpegth hedogtingfiler 8,22, a
mask stage driyv art. 37. which driv t sk ,.stage 4 in the direction
doscr § bedeuaite R4 pfpaen e midiet hcTlS dic™dR bontieiedd Tear | ve
part 37 e&rdpodd 0l thepropetibh Syt ifddulARBRAIMEBE sysleme$a~3B QFIGN 2 1, .
motion mrrors 38a and 38b are disposed at the edges of the mask stage 4 in
per pendi that earredporsiing toriduminatian epti¢ah systere d Onistsbowa der the peripeps©Ed f aci ng t he
motion mrror. 38a. A laser interferometer 39b is di sposed facing the notion
mrror 38¥VHfi&Yaser interferoneters 39a and 39b enit light to the
novenent M rrPh& B8 HgANbkagPEmARd HIRAES0LRE 644 EdussiE® RV BE by LipBAR! Ves
and the novenent mirrors 38a and 38b, and thereby, nmake it possible to

det ect t RBIO andiy dixected ¢o fighioisminger 74 Pighroiemicrati T ieBe¢ts thedight bépen Y
direction,.. i . it N S it i resol ution
and hi gniy bt iaielefed Rhauted ol PRighB e Aol BB of il halellls WER”: e

| aser i ntiecfght Aretighsba&darddledicd By didheoio utifrui 7 Bdlifeotet he waedlthgh selpimgat us

17. The control apparatus 17 nonitors the position of the mask stage 4 from
t he out plitterd} apghbegoguesa light begma having a mavelopgth ehicho appreprigy f@font r ol 1i ng t he

mask sta Je : e o] v t to a
dosi rod EHFltE Bkl o BLRR deichARL bl kT SRESERRHE o7 2
in the sapig anaylins)tdnd isaikcted @Jfphdguides. Lidhoraidsrsphie th@inbfdl@n%i%it rection
whi ch conducts the primary scanni ng exposure and has a | ong stroke for step
novenent bpam ime five Beanes @pd Hogharglirestes & each dilwmination gystepemgilyle d Paoieof
scanning. . F h substrate stage drive part 40 which drives the
substratémgg%%g%ggﬁh%{%g direction described above is provided at substrate
stage 5. Thi siiaimhightic §sehagedeles Vea-00¢ perdtallyscofpibe Dlun@flatin shigercionkr ol
apparatus 17. 2 7 NO V 2002 12 Furthernore, the substrate stage 5 is
made so &aylenpid, farfbiedyp leas/klapnrda rondenser engilpe dn therpresppicimbagimaenty, t he
substrat e, st.age 5 i s proyided . wi.th a .neasurenment chani sm (,not. depicted in
The 11 guibipgon s h AR o b PhyF AR REERRe MRERR s s 1ot iR Cer
surface gfsidngodBRK 0N A8 dispbeedex BRaAE sﬁé&ﬁr{gtaq&u@fx Hipectidhaas wgupstrate P,

and controls the position such that the pattern surface nask M and the
exposur e digentioac dhefighheagisdssm thebifimirtatioP sysém trwidnlea 10op+ide aiiminatedet er mi ned
space therebetween, Furthernore, etector (illumnation intensity sensor)
41 is prHUEH%H%@HnWﬁ@“5W5§WF89@“??38@ 5 at a height which is approxi mately
equal to that of the exposure surface of the glass substrate P. The
detector 41 detects the illumnation intensity of the |ight beamon the

gl ass substrate P, and outputs the detected intensity signal to the control
apparatus 17. Furthernore, at the edges of the substrate stage 5, the
novenent mrrors 42a and 42b are di sposed in perpendicul ar directions. A

| aser interferonmeter 43a is disposed facing the novenment mrror 42a.

o MY o o, N 1 . o g,



These | aser interferometers 43a and 43b enit laser light to the novemert7 NOV 2002
m nors 42a and 42b and neasure the di stance between thensel ves and the
‘rrovenent mrrors 42a and 42b, and thereby, make it possible to detect the
position of the substrate stage 5 in the X direction and the Y direction,

that is to say, the position of the gl ass substrate P, with a high degree

of resolution hi.ghl cur e det, i,on results of the

| aser interferrg?rg’t 18 lf%’aS dggPBS gﬁ’(ebl’j’tdq‘rgat glﬁg é&hf%rafaw&r s 17.
The cont BQkulg%%&Ehlﬁc add F@ﬁbﬁa@(sﬁwﬁﬂ‘ﬁs%ﬂ&tﬁ@ﬂ Eé‘tﬁ of st h@b@arﬁtage S
fromthe output of the laser interferoneters 4 d 43b a d by controlling
t he subsWianellahmgtdonshuter pAbtockOthe wpkied piath, ﬂmslfglhbbcﬁrm fronmuheoptlmll patbst r ate
stage 5 to a desired positjon, I.n other words, the control paratus 1

cont rol s i3 Attawhilewhen the iBymination shufier PRens A rSicAlRRtE, ke %@ frof i light ¢ he
mask sta M and
t he gl asggasnllj artQI(rgl 3%¥£Hg%%syhc%{r@%§3% 916 Qﬁ{c@ gﬁvm&g&ﬁaﬁlj&%a{[ﬁ@%

proj ect i dtunsigsiodrshoneiul2esit ecspect rmthermetl&lqmﬂﬂspmﬁdeatat medﬂﬁmrreﬂoﬁcanni ng
rate (synchronous novenent rat e% As shown in FIG 6, a picture el enent

pattern feuiehba Pog shatay duve pastl Giscpptielies] bycGontol %Ppﬁ@f‘{selﬁn (non- common

pattern) 4ba

el enent patt e?pilg'ﬁl A%P%nt}[’ﬁﬁgu%&n%ft?nee?ﬁ ifdé%]&?gggre]?a %tagr:rﬂe?:g t‘%&?‘ lﬂﬁm I{A %Eny Str%nél on of

t he maskmdduler1 ObREePiTHeUight eheﬁmraﬂjupamg mealaﬁfhmsau&mdyusathetamamﬁu ef ectrodes,

corresponding to a pluralit PI xel s, are arranged systematically in a

pat t er n. CXRasyierof epgheenticsl b.’(FRé ngrbemtewquf\ﬂr%lgg%t bzamfweaclzegtzcais t he

eI ectrod 0 t i pher al
Girout ¢ Baprieh B BRIt o BALLEL 0 Ah S I Skl e 6

posi t i ongde BAlf ifi€oCTY Beisposdd rhmae @iﬁfohl %ﬂth aémé@mmdteam thetHeqelaph@iy of the
pattern region of mask M The mask mar 46a~46d _are used in order to

cal cul at é3.aand gireets ¢ poftianpfitbe lighibapmpapsing Sroueafilier 20 the detestord8k The and
are for = S| t he
e, FuprrePrad S g Bendu RS i e MEn AR Bedeh, o Shyplus i S gt o7
axe posi td Khledntrd’labbzﬁat\ustlﬂnl ty of the center of both side edges al ong the X

direction (that is to saa/ in the center of both ends of the mask Min the
Y direction) Afshown ikl ?h@“ﬁ‘a%lklsé?ﬁit‘*g‘ﬁ%ﬂ‘tth?rﬁrrﬂs‘)f@@&m&ﬁdlsgstpreﬂf dheenpl oyed
when pos ' way
2o Tho mils, S sl QRS s ot B BT SRR ARy o Bl (0 RE V07
t he | i kein Abncahamannerwiflifoa oSrtamnaﬂgeealcstgrtheWayreaaom rand s Sadisposéd t he mask M
the substrate rrarks 47a--47d, which are tposrtrgned at the corners of the

gl ass subgivesq phepll marr@tl%ﬁ%trr iL4 apd, theheHimior O &% cach@prHealjpaty i hallgi on of
gl ass SuBgibRYS, fRe dmeto%mtaﬁahre 81 ﬁ%%b%ged%?.%aa?@ﬂgé pm?zzrhggr ating

various correctional anount's when aligning the glass su rate and are

f or med vmpﬂmaapathan’flrmahmrtdrpzarpartm thawes itige filler 24 g thé Yaliectesbasedlonas t hat
shovvnrn Fl G or the lik In the glass substrate P, as well,
subst r at g‘%‘?ﬁ‘iﬁ%#f“’i‘r&?@“g‘?hap&ﬁff W74 which are positioned in the vicinity

of the center qf ;Hatdh a sggees wc&rr?ol&ﬂé'frre%he@%&g gggosr;]h%t the il?rﬁﬁhsaiiéihaﬁ Qe

center of the edges In direction of strate P
f or ned. Tthsﬁyr besichest aspetifigd velue basadion t6& mtensidy b7 thedigbt bemaddatestedby thee

positionin he substrate th t S and in the sanme way as the

subst r at ge%ﬁ ’4'“?9t ﬁw&waﬁeorbrﬁ@%%{ﬁa@%@aw ed transparent

parts_using OThQ aﬁ]'snéﬁsm éﬁﬁ&rgsmﬁé(h Rl uACAT: %@lﬂﬁ nleldf rﬁémslkrr@atc mar ks
aI I a

47a-47d, the nt 6a a d 56D, e su strate alignnent
mar ks 57&1e6ﬂ5de)5‘dbnsa]r4evmiﬁteeetagdeﬂsy13t Yesabndprytight ssyst énforfOdatathel edi®b whi ch
are di sposed apove the mask Mjin FIG 1. The alignnment systens 49a and 49b
have dri Vetacesisnt shasfly sxstlenselts etl%& i Hhug ﬁessrhlem@ymmteweﬁ%%maﬁor he X

directi O?eg &ﬁ%%ﬂg% rigdﬂn"‘fntclﬂkft"y tiRRohddnVi | DAt is0n region during scanning

exposur e.
The light beams which pass through mask M are directed to projection system

modules 3a~3e. Then, the pattern of mask M of the illumination regions is transferred

onto the glass substrate P to which a resist was applied, with predetermined image



"First, the method of setting the dinmensions of the pattern of mark M2 hNjhalll
scanni ng type exposure apparatus 1 having the structure described above
“will be explained below Here, the image fields 34a~34e shown in FIG 5 are
in the shape of a trapezoid with the ligng side L1 thereof set to 88 mm and
the short side L2 thereof set to 72 mm and the spacing L3 between

adj oi ni ng i e fields.(th itch the i.nage fields in the. Y direction)
is set tgngna C}EEﬁC_fWéPf(fbr&jﬁ’a%vnslﬂm' %ﬁag}ﬁgjefé?na's Fb?‘ﬁp'éeé!a'é%ent pattern
50 and pedrhpHies ah irkdgeGuist ml@éﬂah%ﬁf‘%,%?ow twoRataWoblt 35€mBOSIahiioped at the
ends of the picture elenent pattern 50 in the Y direction, are fornmed in

gl ass sufieldrdspbragm 3% and azeagpificption adjestmentmerthapiamt2tn 50 is set so that

t he di agonal ngth L4 thereof is 32 inches,.the |length in the X direction
LS is 398.52 i ferme passing hropeh mask ﬁ&”{#ﬁ?“r‘%‘b&%tgglf{l@gﬁﬁé@ 48

Fur t her npBhantsde2 Pl i dinG o8 s BifERL by i i t in which
a unit gglft earnrlst}fpartl?aﬂ atSJEnern)(:hgg{ssE}Z(:arrlsh}l'}gg ?Eg?tirﬁgﬁm%eid%%gmﬂmgonti nues
1080 ti nKordf dizeguiohchy Ritatifg a (hirléfPaalls) plamarighst hebstfatds ateonit thenY axd of 1920x3)

times at a){)i tch P2 of 0.123 mmin the Y direction, so that these

cor r espotid % 8Xit-hEnRAENt bspBs Bassingthiguglhihiedmagsehift gpechandsma 23 are ditgctedgat t er ns
45a and - Qf Mnsﬂpwn in FIG 6 have the sane dinensions and sane
shape asfhtgﬁler&;)cg{ralﬁg)ﬁggﬁg'sm rcuit patterns 5la and 51b of the glass substrate
P, and are po%hd cavaticbtrio syduan Qd$hrnldl adntehaddiith éyiager of thxpagetobyadkitdg, end

outside the projection system nodul es 3a and 3e, The picture el enent

patt ern a4 ¢IMRIISEs HEG NVISHRZS: & lensis And & concavemyroreld: i1k right pHsm 28ihe sane
s that [ t . . but the
Pongtn i A BEQPHbUEE BORTREY BB b e 1Pl bhetaREh BHOELE AR, 00
pattern of tha fiekdHiaphragined iediypbsednt thicinkraiediaetimage pssiti@prHeeidléd by L9,
and when t he Ieant hs in the Y direction which _are exposed only by the end

out si de #igBhBER 2Beisshe Wagedicldihe @lass gubshate Yo Thedighb peasrsanbish PR L10 and
L11, res i g ) i i i w. First,
angt n COrTgndfl Held dRedefon SRR 10 B bl TARPRT SURDO0R0S T
because oftadibystric eystah 26 gombritdsginuthe tanpatvhe a9thd 2atadioptiicispstéth@4, 4 Zight

Accordi ngl.y, ihe followi ng fornmula is_obtained. . . .
L9:L10+L&r1§%§ AJens-¢¢, ppd g pencave mirrpy 3. HEyrthsFraore; the rigdt PR AY it dsamrdhshi p
results. 1.0 : Possi bl e

i nt egersfrﬁellg\gﬂil%ﬁ%sagt&ig@%égggshi orwggiﬁgﬁ%?%‘%nﬁﬁ)%&%éégr&%ﬁ ﬁicl ude 2507
and 2808; her®he Nghtibsamme tmétpddton theZabljopsmicsys@m 25 pat tlequgh theo 308. 484 nm

e, Bk B b5 B Saedathn Pt et et abecr | bou
above, tpasdNuBsedpat Q?SOQ’ifﬁir&éhufixhﬁltiﬁe? krHd Iﬁgggliﬂéaﬁoﬂlla&mﬁ Liaals®7P are

positioned w Il be explained. The nask M and the gldss substrate P are
posi t i onewnprisesrfdr exapmdetthuge topses: e pppootinvek ya bicdmyerpmkl pdanmgencavaltedst he

bstrate st 5 and when this i || uni pation |ight i si
wavel engtHED BouiR4H pirenves d5usipop Rofied] btmhen 1F plmpeontex IS and Sy ¢ e
al i gnmeng|a8y&hes0e48® ihhd Jﬁ?ecti_%_rﬁ g'f R 4,88 th lapﬁa_rm; &lﬁaﬁg%ﬁﬂe Wagh@{catéi ch is

not depicted in the figures. emtted illumnation’light i's irradiated

ont o t heofths lpatédrn gmageef themasloBh of t he mask M and, passing through the
mask M is ir iated,onto. th upstrat i gnment mark 57a, on the gl ass
substrate P vf:g-'ga"ji 1S A &lanef Yisw ‘gﬁé‘? E‘?ﬁgﬁgﬁfﬂsi @%ee&ﬂﬂgﬁgpgéﬁégﬂ‘&ﬂ% “to the
out si de. phhRtibh 9erh &fddk 88-RWord e ghidPsiUsALE Pl AGMHEBALin 'ﬁ@.ks,ﬁlz@inﬁauﬁl

directed t0 the alignnent system 48a via the projection system nod ee 3a,
t he maskfidlds 3dat-dhdaved trapazpilal shape.ofhe Dmage fieldst3ey 3dvamd] 34eremdltheg ht

reflected by th sk .alignment, mark 56a is also directed. tqQ the al]ignnent
syst em 442 11957 a0d SAERIT0 disnopen s torhe ogpwgﬁrﬁ%ﬁee pdhegin g X agitect s t he

posi ti ongf e Fatth B tas TS by BR t&BHoeER lines, the image fields 34a~34e are
disposed in parallel so that the end parts of adjoining image fields (35a and 35b, 35c and

35d, 35e and 35f, 35g and 35h) overlap one another in the Y direction, and the total width



based on the light reflected fromthe mask M and the glass substrate P
Concretely, the alignment system 59a sinultaneously fornms an i mage of 27H@V 2002
“Light reflected fromthe nask M and the gl ass substrate P on a

t wo- di nensi onal CCD inage screen via gn image formation optical system not
depicted in the figures, within the alignnent system 49a, and, as shown in

FI G 10, ocess he obtai.n i mage in ich fhe K ignnent mark 56a
over | aps*THETERETeiy B0 S2Eeher BROCieR L8t frbab Ryl PRERSTY 5y
means of tht Rindunt PR xPERME Wheh cORRLlihPfahnidl SR RGRTE Me RaAtWERIA it BgudrBSK
alignment mark 56a and the substrate alignhnment mark 57a, that is to say,

t he anount of Ingbisiwaye thel imdgge fiklde dhaerdde bestilting franh therpagjket Mnesystemmodiles s
substrate B, is calcul ated. Next, e bstrate stage 5 i.s nmoved in the -Y
i v ect | ofrv a1 B RHet g Ui hate B30 IRiCHEAAD go1a ARt B EO I cos

whi ch i si Sl t > Lo 0 A0 ;L0

ali gnrrenttosthn’%ﬂrelgﬁ%%ﬁbﬁgﬁgﬁlttﬂggéﬁ%g?@gﬁagggél/{iﬂg nt?rgﬁl%ﬁgéagr(w l%%%ﬁgﬁgmneéggﬁt}%ld usi ng
t he al i gperBrivas3t smoctBbin thagrdsére carbodimend thephape ofchaimape fipldsSdiaedde bet ween
the mask M and tgg]égubstrasle P is determ ned. Based on these results,

ei t her t &S %3pego awavedy theseamay prshexgsenabidigypons siiaped, URAASIOHRTY v and

the position L HY8 L hag; LS
conduct ed. Tﬁ?%?%ﬁﬁ%? %)Hr{J pH]Sht I %k:\ag’?{éhgi %’? gé&{g}:{? X(%))k'i‘§ Egéna)gﬂl %ﬁognnent
mar k 56bwhbich chedutesstke briatary vasnitg eeposarechndlaserypasa bsrdakh vaulhotdbeofrmsk M and

is irradjated onto the su(gstr,ate al i gnment mark 57b on the gl ass substrate
P via thE“pRbjimeteron 8y St drcipuTiclol nsmendicolaety e sinaing HEFiRn: Aext, the
pper at | Oﬂm?fn iﬁﬁ@?ﬁ,%&ﬁ@st%t&r%gaﬁ%ﬂ Qﬁie%ﬁ%ed\éh%&aﬁk &ﬂage @'ilﬂéx% dRlsdd ate P
y means of the scanning type exposure apparatus avinng the structure
descr i bedkseditaadeabone,lis pmyvided|far the thask staped4.oTBmask stalge dfivoparhad7 s shown i n

FIGS. 13 and 14, In the Ifollovm' ng, the novenent of the nask stage 4 and of
t he substgoledbylie oonirel patiistldd based on the control of the control
apparatus 17 Xj iBEK 1S . ] : t ge drive
part 40. Her e),%gg&s own i'%’ ltlél?%?n g{dr?‘ﬁg@g%{l??%?%gg%sbpﬁg%g%ogsdgéioﬁg?t ern on
t he gl asmagudiagerhinepelpdandictiaridétectianet @ 13ser égerderemeter APw isdikspopat facing thd i r st
pattern) 53, which has |l ength in t Y direction of L12 and which

Bont ai neToR BRTPLHET 4 Bepi BT e ool aPa SEine THROBRNG A6 ¢

el enent patt efp. B iRtefteMinteds B%‘; Wl @déﬁ@ﬁgﬁ tQ%JrﬁBWméﬁf‘mi%x‘s%aQﬂé a

length in the Y direction of L13, and whic as a part of the picture

el ement 3t dandrmedS0re thedistande betdeen frirselves 4ifdi the mopemnem mmiyrosb38adndd8bhas a
length in the Y direction.of L14 and whi.ch ntai ns the .peripheral circuit
bat Ser n Beheedy. it porihte et e ooarihoh Motk s 48 Serk dzediomni g
eXpOosur esmd@h€ YCAretieh Sflat iSRS Sy, h8PBkifiok d2the ARASRIE N Bh higR rélohltRAGRdI N the Y
direction between the end point in the +Y direction of the short side of

t he i mageighlyaicourdely. ahdditibrallynidie pesults of thetdatection off the taserdntepferaniesers 38y si de
pf the i bfield 34d Ic_llﬁngtrﬂ IT13 el ri ents the distance in the Y

di rect i ofren\E&RYPH e%tr? f)‘? {O! ARPRIRES direction of the long side of the
image field 3fhe adifirol BpaMds PPidhitbR thdSositlonddf RS ina8lnst®e 4 H6ml RO Buplde of
the image field 34c. Length L14 represents the distance in the Y direction
bet ween ofitbe taser iptsicierometersi?@a-and @9, aad by gontrolting theamask stage duve pare37,mage
field 34b 1gﬁnd t he. Enc(lwgoi n{h in %hte -gtdi recti,on .of the short side of the

i mage fi BRKPS3YROSSEl: (O APYLIRE mask Stage Gt a 4okt PESHOR3 and the di vi ded
pattern 54 ovepd ambshitedtdgd BGupittsRaE blasdabs@dtel Pt ARl iditlvd Shash A 4ah8 54 and
the divided pattern 55 overlap by a 2 7 NOV 2b02 17 junction part 58b.
Fur t her mpask stageed,jhas e tongstypke insths gadimentiob Sthidvemkdags e pdrinearyg acarnitigst ance
(in other words, as the_jupction parts. 36a~36h of the imge fields

S an-340. RORGE nfent 107 sRbe e P herRal bir e Ve har Biiefdt cp 2P0yt he

i ntensi t j&5enicufll 16 Md GIRABA bP seahRing N FulthifiorQ sBBdta%: &%r i 3ft dohe

proj ection system nodul es 3a~3b are successively cal cul ated (é)t ep SP1).
Concr et eWwltichtdnwes thetsubdtratpsiagead insthéd dirbétiontdeseribdd abowti is privided at eulistratef i | t er
drive part 22, and the filter. 21 is noved so that the |ight beanms fromthe
li ght sotirgee> 6Thia SubsRFeiRAS drive perti40ds controlled by shekomitol apparts i Avi ty. When
the filter 21 is noved, the light beans fromthe Iight source 6 are
irradiated via an elliptical mrror 6a. The irradiated |ight beans pass
through the filter 21, the half mrror 19, the mask M and the projection
system nodul es 3a~3e, and then reach the glass substrate P. At this tine,
the mask M nay be noved so that it is at a position such that a pattern or
the like is not forned on the illum nated regions, or the mask M nay be
removed. Then, within the inmage fields 34a~34e, the intensities Wa~W of
the light beans at the end parts 35a~35h which overlap at the junction

e ~ o~ ~ o~ | o o o o o N o S



step manner using the control of the control apparatus 17, the mask mzi
,46a~46d and the substrate marks 47a~47d are successively superinposed o7nN0V 2002
“one another using the alignment systenms 49a and 49b and the anounts of
positional displacenent between the mggk marks 46a~46d and the substrate
mar ks 47a~47b are cal culated, in the same manner as in the cal cul ati on of
the mask alig nt _mar and, t he bstrate ali t ,marks 57a
e ok 2 ORI 5 Q8RR SR Nt S BRI B lagningl o

di spl aceﬁﬁ&,tno{?ek‘ﬁﬁﬁi?)nﬁlhf tﬁ@sﬁfbth@th% 5% ﬁb?ﬁ%@d VRS GreRehfmedlaathit ed.
Next, the relative shit | ass substrate P, the rotation, and
the scal (nmgdcmctcdmttherﬁlgarﬂ)lﬁantmaserm@thetpbatlelﬂlrf the @ ditvetiamoiht pefterposi t i onal
di spl acenent o alne durln scann osur.e sed. on these
correcti %gﬁceﬁ% &}Srqxéﬁu%wrgaﬁe? Ebe #é@é“béf{?tf:t?) ﬁ%fé;ﬁ%t%%ﬁ 93, the
magnlflc 7 & he right
prisns 2 élt%(}l %%hﬂ%n%waggﬁl %&?S%%eMragggtl?%xﬁlogmgsea&% pro gtl on system
modul e 3arbdeate P MAAMUCE echstandptieprmEned spise tgrdbbavdent Faghdrirese,Wa~Wh at t he
end parts 35a~35h which were cal cul ated by the detector 41 in step SP1 as a
st andar ddetg¢ier Gliymiaption infensidy sepser) dhily rroridad o thefyburate sipga  arsheighth t he

det ector t t

it onsi ¢ PEEERsFB el ML b UL EIMIE Sitee ot i R S0ndci p e

di f f er eng@sctordli dﬁtmlhb)ﬂlt(mi\ﬁatlon Mbensity Y the lightbeamWéh the Yasy sutistrate P, andi ni num
val ue. By neans of this, the ampunt of light in the |ight beamin each
optical PePHsihe W%@%S“H ﬁg@ﬁl@pthsmmf‘t’lt?épi‘rla!“ﬁﬂnat| on shutter 12 of the
i 11 um nation ystem
hodule 3e is ?%Zﬁee? ‘é’e&%%oﬁ eisgéﬁl Qe\é gh%ﬁgvs &ht er |2\s71e§lgart 16,
and as shm&reldtspt}ée&m@mpéumaulef cﬂtré(‘h@nSJAlllziﬁbﬂﬁttdrf@g)rhd:t&h%a% dispescddadingl path
corresponding to the image field 34e (the illumnnation shutters 12 of the

i | | umi nathegroveeneminerdtine Frobermoae. gdaser sverferometee43b s aisppseddpcingdlits of
this, an_j egion is established in the mask M having a | ength
L12 in tﬁlekl%ﬂgxr}t?%(gt ?gnlgv\,hl ch contains the peripheral circuit pattern 45a
and a portionThésetlaser tafaiomcterseianhd gab taitlasédlightno seapodfent rigorsask M

and the gl ass substrate P are noved synchronously in the X directign, and a
first scatmiig2apddngasuredhedisanes etpvees themsshees ond the movesaens AT 422F| G 8,
a divide i shed
by pr o] e%tff’%%%* AU R RIS Sl e fei R OR e Wp LB Qg sr oL )
Next, i nXsdieptiGPénd thhé’ dindutibnahat istegg, theipssitioy efithe glaas stbapratedh mdth Oy a

di stance of PS1in the + ction. Thi di tance PS 1 corresponds to
three ti higd degee f pesplufign ?ﬁf highlyecgyratels gﬁ@cq%@e IFQsBR1ST ot her
wor ds, tnﬁer@erét,a@fs%f%na 488 afte& m@ﬁft c%}{trﬁlkbz){)fi@ dsQi ng formil a.
PS1=L3x3=80nmx3=240mMm I n step S t he mas age 4 1s shifted by a

di st ance of I\/fEhaccnmrcﬂ lappaYatds il’éutananrsshle pdsaion dfehpsubsuate sege fdmim det t ern 50

IS continuous ern tio art, 58a o the gl ass substrate P.
This di s’t"étﬁl'}teo aé%{rt eff’é‘?%‘%l? gg ‘f/ﬁ’taﬂ\g bfycﬂOPB 1iRg thegu Eﬂf%ﬁe SEBeiVh2 is a

posi ti Vepér’@ﬁ@gﬁikes WMSbs8Bie3o Qnojvg:ﬁrx@subst(-ﬁé stag@s fo Mlégggslégn HRY &her

consi der he case in which the distance M5 1 approaches 0, when n2
equal s 1%ﬂds theenntil appeqtially cOnBEE both drwmpafts dhend m@wxhduaicmnmﬁﬁgthews 1
equal s -0.0Q96 Thus n2 is t equal to 51,50 that the shift a unt of
mask st aBesiton & RHEIPK siapy pRR! ths Uil Lagfoy, i Bpr Sy dsten etk Megh

0. 027 rmtﬂe;kp 148 8us¥rafli B §E4 & @h h@us@%e?%?ﬂ%%gct'tﬂ tl?éfd]egpgn sysi¥ 31 second

scanni ng exposure I s conduc I mage 34b 34c t he
I nt ensi t ynodnles Be~3enaglke Ki cbﬂedtsorﬁztta desitleBsbanniag cave (sgnctteohouﬁmndvhﬁrem)raen). t he

illumnation intensity of the inage field 34? whi ch exposes the ﬁncti on
part 58a of tﬁ’ésb?‘éi%sn Elth & p picturp elemenh atter (omnagn padtsrmidAgnd ppoRherd,  and

of the igpgg §d n%ﬂ%m‘?@dncﬁ‘att%ﬁﬁ%?%n& B, J“H{‘&% ArQﬂoBﬁé&ed%ﬁﬂaedéhhk Bgne
second scannlng exposure, are corrected. Conc ame manner as
in step bRfuretleehi pdtREn 24 id the Of diveriomiure ﬁ)rmcd in the pattern region of the mask

M. In the picture element pattern 44, a plurality of electrodes, corresponding to a plurality

of pixels, are arranged systematically in a pattern. Driver circuits and the like for driving



measuring the illumination intensity of each optical path using the 27 NOV 200
detector 20 for each illum nation system nodule 10b and 10c, so that the
difference in intensity (IW - WIl) between the inage end parts 35c and 35d

of image fields 34b and 34c, and the d?gference inintensity (~W - W-~)
between the end part 35g of the inmage field 34d during the first scanning
exposure and the end part 35b of the i e field 34b during the second

i ng (55 plscies Of W e tute o A 08 redprieiadio poreal crid BHGER of
light in jfae likght beans of each optical path is corrected. In step SP9,
the illumnation shutters 12 of the illum nation system nodul es 10a, 10Db,
and 10e cor r espemdinigref Masknaaght dpsetodpwhisy ategrositivfled atsthdaorndtd, of aldmask ar e
inserted into the optical gaths via shutter drive parts 16, and the

1 um ”gtM@ﬁe'f*"@md abthetneeipbpryiod e R?étfﬁlsregi@apéﬁﬁé‘ﬁ -n’é‘lq@aqm@?ikﬁélé@%da ds
34a, 34d, de j ! . , ;Y _ _ (
a aégpgeg:?agbdeghogéai@éﬁga(vtangt 'okl c%%%&%h%l%ﬂxo%ﬂﬁé%%&sa#éﬁw t%éf }n? | ’atl on

syst em not ( _ open “eact ical” "pat’ ni'sy an
i 1'1um natdn@nrd Rehedid the SBApRWT a &, dsshows kn MA1aY Ldigg Er ben@titkeL 13 in the Y
direction containing a portion of the picture elenment pattern 44. In step

SP10, the naskudharmaoreha the mesk My puask alignnrend marksgdiapnfdobavhich aresynchr onous

i X di i d ] . is. copd d. B
means. of HORIEnE ! BF iek iR e S B e BT R & Bt B ABh G gt o
the il urgapahitRicendoPBot@ehadbf b athsRW trlv@e Y EERtbA RIS fordftl, ane nide of the

projection system nodul es 3b and 3c on the gl ass substrate P is exposed in
a state ialigwmentrmanks §0@andbP® sk empidyed sihen gesitigning thenm® veith thaglgssinct i on

58a. 2 7N .V..2002 20 Ne i P1 h bs. 5 i
oo 1 o subafas Py b ey e sl s Bepeafkl Pt ToRterinl fabt AES s o

way as i ner§ds@RingRtt-or thy §kedi stance PS2 corresponds to two times the pitch L3
inthe Y direction of the inmage fields. That is to say, the distance PS2
may be cal cul aheshomin in k@G &lin dhe sagnefvoaynaslia thergse-0f3ke npglo Minth¢ substratp SP12,
in the sane in step SP7, the sk _stage 4.is shif by.a distance
of M8+ ke - pubieh AR e fopd L B0 Rl P e sl Y AR Gur 1 ng
t he fir sthspaiheRdofakd piéction @gibmMoPEIRRsubAFESP. Théfibktrad nitka4Thi-ay@nce
(M52 - MB1) with respect to the second scanni ng exposure, so that the

pi cture erensediin galcelating s@iqus cegertiosalamounts when Pdigningrthe plapcsubsimatpBrt 58b
on gl ass - ' ' e ; b h | | owi ng
forml a a\?\%%?ée fon gcri gbtpggg%sgirgﬁt%gti 4{%“@514@%(% gg}lZng 81” £ Hljo§§ S.%h 2 tiial? ghév?n in
M52=80x 3-490x 8; Bing?Gtr3he likd) Here, considering the case in which the

di stance M52 approaches a value of 0, when n3 is set equal to 3252, then
MB2 equal s 0. ODAhagipssgabsteateReds well,subsiiate alignment marks §2a angs37h, svhichipae t o
-0. 119 . . val. i ; ; .Shi amount of
t he mas kmBsots;a[%&e{échlq tggglr%a IB',%@&% téer%r@g{g‘ ésdg%sgléﬁﬁe ?@@E@% @gﬁﬁilbaga ’ilgt ance of
M52 = 0. Qfd cenmriof thd@iges/inihe Cdiceion bf theQtast bebsahiad), draiskmedherheal ue of n3
is set to 3253, and scannggg,exposure is conducted after shifting the mask
stage 4 Bybgral dignmest masksoy/a.apd $7b arpysed daring the ppsitioping ghthssubstBlh on

gl ass su S, i i a 0; er, the
| engt h Lg§$%a%ﬁgg$q§1?@%ﬁ@%&hggsgﬁggéﬁéﬁ?ﬁ?@kggﬁgﬁgﬂpg%?aggééwgEeni pattern
50 beconesitly 6BsBERpeanramspdreangarpi tstly QedrithdRkdoecones too long, at 0.123 mm
That is to say, in considering the shift distance M52 of mask M the
exposure wi dt hihiese maek magksbariash thersulpteaie marks /a4 7d, theimaskialighmet ¢ he
follow n =| 6+ + - = ) 0 V 2002
21" hocor APHAT oo Rt 165 hRT BESAstl PERTRIF R S M ST et Re D N e e

M or in fighfenv¥yEdmsid9aandesb Whichelre BidposéahbeenBe asiBROR AGI 1t gheet the

second shift distance M52 of the mask Mto a value of 0.004 mm the |ength

L6 on t heligamrnivaypigmséPa gad fiahave drivguagchanisn(nodepiethe in tedignrq)ovhidual s

i?’ggégeﬁi gfrpnaxéle i3 Rd %pdigg&g’n, a%g %1{hla're:rv&g £romAWithil theiBRT A Sn 'résgi(():r? Bl(ljl'lill’(l:gt ed by the
scanning exposure. |




34b--34e, so that the illumnation intensity of these inmage fields 348-JMY 2002
is corrected. Furthernore, the illumnation intensity of the imge field

" 34c, which exposes the j unction part 58b of the glass substrate P during

t he second scanni ng exposure, and thatj4of the image field 34b, which

exposes the junction part 58b during the third scanning exposure, are

corrected. Copcretel s in ste P3, the fijlter 21 is driven while
measuring t heffit thﬁf‘%glq%d?’f SFW&F}@? ipepgions e t ?%ie”b%%fﬁﬁrkgﬂ Btk opti cal
pat h usi : f ol (I 1 L.On: | | Oe, so
Phat t nedr PEOBE RSB ot &) ERAT, b SR o iR SHVE RSE Solelfie U1
end partiel@pc and 35d, the end parts 35e and 35f, and the end parts 35g and
35h of image fields 34b~34e, as well as the difference in intensity (~We
Wb~) bet ween kere, badmpes fieldsdaBie phowmaddGr b aredn Saeshane phytreprzoitecond
scanni ng,, gx !&%%Hfgsiﬁ@& GG G R m AP P Ohe LG 548 8S tﬁérgéf%eﬁﬁbndr%', Ogy the
third scanning poSur €, AU 1 A T umy VAl ue y means ot this; e
anount ofhelspaitig LNbétheer adjbininpciainge tieRia ¢lhe PREN 6Bthe AL fiddeRItheyt ed. In
step SP14, the illumnation shutter 12 of the illum nation system nodul e
10a cor r éisgstiaa) ip gettto Stiya. Fughemnarers shewein Fbu il c Bigturselemertrpagtdm ¥t o t he
opti cal th via the shutter .driv art .16, and.as .shown i.n G . this

ol ocke. «He nepbbftehafeBaaedh o Tt B bichoass PeldiRyal eRatletheoifime | nage

field 34gefbhtaitbiny0iinahd ?'Hi&liﬁﬁd,@fesfoﬂrﬁecpﬁlgfﬂslsﬁgﬁﬂsﬂ@fei}‘?_n system nodul es
| Ob~I Oe open each optical path). By neans of this, an illum nation region

i s establ i shebhd siznefglctivreneleanen patterard@tisisdt sd thah thelddagendi lesgth ilgrthewadic h

cont ai ns. a,pornti f the pigture.el ttern 44 and the. peripheral

S rout ¢ isariaih 28 Roaly 6 R K g 8ich FERNOaBIR A e RBRu Wl ot e ar e
agai n moyiedtibR ist7 0BRGN 'FdtheBEY8 Sthe bittirb SletcHi fR@HI SMis aYBFeating Phaitéin
scanni ng exposure is carried out. By neans of this, as showmn in FIG 8,

di vi ded ipavhiel musis patéarn éeasbaldialem) 52 serb 4s|tha shovan inoRlG-. dgicontiwies dA8Gas
established hy the i el ds 34b~34e of the projection syste dul es
S-3e on PRLTaREE PLRaTAt & i TEFECates hn 2l HBRM R E HED G | aps
wi th the,d yidad fahd 9 direeffoiso 1R thdOESHRPoRPLiheRBB colérs” N 0 V 2002 22
Thus, using a single nas& N? tﬁe connect ed” exposure of a glass substrate P
whi ch i s | ar géurtiiehraoret the peeiphkerdd discuit patdras ¢5h {nslt4Sp oBRitnask M shbendganni ng

exposure t hod and scanni ng expqQsure apparatus .,of the present enbodj nent,
the pat tEh oy B Semecge QR 3 AN FRAPE @Y teReHPACTRl ArUH @AEFBNeht 2at t ern
44 whi chsipSofGRITPRE duBstPatd PUSR] drb %soﬁtioﬁeh%n%é/fnqgéiw@ eh@trtﬁgy %’exﬁésed%gjd 55,
and the periphefal circuitry patterns 45a and 45b which differ fromthe

pi ct ur e tbkendoutsidathepmjetdon sitstanmgrodhles St amhienJllexposwerdemens patten 44y  maki ng

the sel ect,| f the patter .. 45a, 45b descri ped .above dif f f
the pi urShihg ek MG BRE BT e igonaftih 08 S o RE LA PIGHTS egr on 1 n
each scaflbnbe patBAS o thd flabsSsuBsaé bl Buttiee I%iligtﬁ iy tHRSY aRbdiR thétBotVdifftQUS

first and second patterns, and it is possible to conduct the connected
exposure of aHefeamshe pishitre aleaept pritermef the maslkyM, she length imtheaY dsegtidnss ng a

lurality of the djyided ' 3. 54, and. 55 ysi i ngl M F
Phis v capetfitbni il he e m il At Wi fe Sdsfloluiliale o ™
reduce the i e pribABnGYstR RbdlILS I RAKe Me AprebiReSBYELS baPL1{t 1S al so

possible to reduce the sizé of the mask stage 4, and to reduce the size and
t he costrsspsictivdlp, themibeilength LBds dotgproduedeasgiyeartstays 1 itsel f. Furt hernore,
usi ng the scapni e sur e, net hod.and € scanni ng.type sure appar at us
of the pr eseﬁﬁrséggﬁ%fﬁﬁ@df an %&?fgwlté‘?i]ﬁSﬁ@Péeﬂeétl%wg‘i@@ﬁf ﬁﬁ@“bverl appi ng
a porti opbchiselofeneddpitinic ™9 ts WliCpteRPSE GRS iRPIGITD. A&%SrdiRgly! thel S POSSIi bl e
to repeatedly enploy comon portions and non-conmmon portloﬁg wthin a

si ngl e niadlewigiorraulaas gethinedt t ern. Accordingly, in particular in the case
in which the sane pattern is repeatedly transferred, as in the case of
liquid crystal display devices and sem conductor nenories, the effects
descri bed aboﬂ@:ﬁ%ﬁqﬁﬁlpﬁﬁBBQEHQEﬂ¥OHE§ ncegjywhen the repeated patterns
are enpl oyed as the comon patterns. Further e, by using the scanning
exposure nmethod and the scanning type exposure apparatus of the present
enbodi nment, the divided patterns 53, 54, and 55 overlap at the junction
parts 58a andFwdisrmers the felawingielatiogsbinseuliss conduct ed, so that even where
the picture elenent pattern 50 is divided, it is possible to connect this
in a snooth manner, and it is possible to achieve an effect whereby the
occurrence of a step difference of the connection pitch of the pattern and
the attendi ng damage to the characteristics of the device, the

di sconti nuous changi ng of the connection pitch, and the decline in the
gquality of the device, can be prevented. 2 7 NOV 2002 23 Furthernore, in

e
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apparatus of the present enbodinment is enployed, the illum nation intensi
is measured and corrected so that the intensity at end parts 35a~35h at
“which the inmage fields 34a--34e overlap are approxi mately the sane, so that
the illumnation intensity at junctionsparts 36a--36d, and furthernore, at
the junction parts 58a and 58b in the 3|V|ded patterns 53, 54, and 55, are
the sanme as in other regions, and it is possible to expose the entirety of
the picture elenent pattern SOwith a uniforn1anount of exposure, and it is
possible to d e uni form over the entirety
of the pattegghgurhgégL§%§¢+?% g@?g%g ‘an ef#%% i s achi eved whereby the
quality of the device after exposure |s greatly |ncreased Furt her nor e,

usi ng the scannln? exposure net hod and scanning t g'elgosure aqggratus of

HHM

the present eRewilointgersopt vhigh swfhéothwlaal ané abnyeiBudE scanni ng
exposur ez%ﬁancdl Zt%%?dhel?é( 1\? is'sef L3588 a%ﬁ‘ibtxggetjeﬁuaﬁg 36@%4 I ! S pOssi bl e

to easil ne I umicRatl on régi’ons i'ng exposure.
Furthernore, Next pRoSteaRpodife SPpasehof MRiHalt Mdid the gheasibsigte Pyiengxposur e
apparatus of the present enbodi ment, anong the parallel projection system
modul es SWABEE tYHeSXAPIHIelaRPasRNY kavirg thg stnmurealﬁﬁ:rrbsd abce/ectb\ﬁ rm,qeé@retiy

poi 1 onaldans REMEFalhe gl PuBb AN EP s BB MiTBRE8C”, 1 i cn 1 he

proj ection syghemafPNUARBthe BREOM DAL @ drd pSsRtidied iohiafi Sghpostel B, out si de,
there is little effect of positional errors in the projection system

modul es, re@p@tlivcly; the papsk istage 4tand eherrubsiratistagd 3 and wihenthis searmillhyninties ur e.

Addi h d f th b 5 |
ovail 1 S BebitamrSing et hsRREER R Whh BRSE: gl AEsEO MR ARENE® 5%, °N°0 v
2002 24 mghﬁdn@@ﬁkérmwﬁi th8 -2 BRecHOANM & ELFR¥ISSHIrfor Wi EIPH n@ﬂde;h&ted gfanni ng

type exposure apparatus of the present enbodinent, prior to the second and
| at er scﬁwﬁhwqmexposures the mask Mis noved in a step manner in the Y

Spacs g or Y g Ehtred T ARYS TERY s B ARE SO R S AR ARIBIRE.

fields lmen@askrm Aoidl gﬂs@fngffhlﬂohglpﬂﬁ sk NI Sis HrdRNGLOMO theSRDEHrA1g alfnrhéi uni t
pattern, i s possible to connect the picture elenent pattern 50 in an

easy andmrﬂél‘{ P nethaglase pubstrateFevip a prrjection sysemsnsivde ImuhisBis pesitipried 19 s t hus
bl | gnbodi ment
oscr i bl ubi® Tt UBHuRRENy Y AUARRE el BERBIES dherbdfy BT S

and the sligiednt k@temadss hia&h@pmydcdsﬁlswd:ﬂnniohelelslal theinkak IV and Yiid RfMecrhul es
| Oa~I Oe and the B‘ oj ection system nodul es 3a~3e in accordance therewth;

however , mifig 05 Hhefshayband.ithe lighireflectedtydhe maetligpmespmadadbaiaalss i nsof ar
as a plu qu tures are possible in

whi ch fog?é%%ytgﬁ&e %lr noe?@g%% nl?gg?lﬂ'mt rsehg@eong{ln%'l%gyed I n the enbodi nent
descri bed aboVae alagmﬁemusysmﬁ 4maetdasdfei;bemxohroft,ﬂelad:lgnmemqnmmS&ﬁdearred on
a glass substrate P by neans of three scanning exposures; however, this is

Aot nece%s&iilopy}hf‘sléghtlf‘?ﬂqcé“dl from dhegmaskMand the glass susira B Canciptelithe screen

is fornme

exposur o Bt By 550 SERARElTolls NG 8 b BRI RoRCARMAN || |
restrict Miartcbthe pbiss substiate B @sa amedmmsmbble(:(tb imagederenota in pigesour ces are
D o et eRany et R s v o e e SR o
cour ce) TE HTE! N6 Gind ld dtineEe Plnlchind S pAhGRaty S oY
the advebe&laph flﬁﬂteﬁlspzﬁsw pattrg dfrtmabauratatahgmﬁem maTr1h§7aanID3UmTea1€sfof|th1ghthcf rom
the light sources, and a S|nq)e | i ght source is extinguished, the total
amount  ofmppwjtaf pegitiens] d@@éaqewgst CAeEN; tbe maskplignmene magk ke t he
situation ?ngwnFurthernDre

t he strué‘ftﬁﬂgte&lgcr%eragr S brl%\(,a\m?o W\A?@ﬁ%[rﬁgg plotgzlé %ldtJ S passi ng through

the proj eghween tHeMBARMERE vhees askauBlrateP Hs bil@(ﬂkt@d by Illum nation shutters
12; however, this is not necessarily so linited, and structures are

possi bl e in wilest tlze q»lbsttratps@geﬁns mgvetdrlarﬁbm\éénrmﬁona&uthrrgsmqtpath@maslt| vity of
Ois prOV|de ter 21, an n the.optic ath i 0 be bl ocked, the
bart br oSt fng ek YOS PR Preeaenet Brintanis Ais BsibeSatodec e masE' SN o
2002 25 Substrates enployed i nclude not nerely the glass substrate P used
for liquid crystal display devices, but also sem conductor wafers for

sem conduct or devices, ceramc wafers for thin-fil mnagnetic heads and the

| i ke, or originals of nasks or reticles (synthetic quartz, silica wafers)
enpl oyed i n exposure apparatuses. Types of scanning type exposure
apparatuses 1 are not Ilnlted to those for nanufacturlng I|qU|d crystal

o 2 1. o o o




I'i nes produced by a ultrahigh pressure nmercury lanp (the g line (436 nzh; ,NOV o
the i line (365 nn)), a KrF exciner |laser (248 nm, a ArF exciner |aser
(193 nm, a F2 laser (157 nm, X rays, and the like. Furthernore, the high
frequencies involved in YAG | asers or i1gem conductor | asers may be enpl oyed.
The magnification of projection system nodules 3a~3e is not limted to an

equi mul t |,pl e ut b i ther a reducing ot-.an _enlarging system

Fur t nor rifiafegCbrkTSRG i o ol o G AR RS Sk TSR NS YR

ul travi od|ghnfeatiydtehPMOLs UEd RSt offosAdnePEpIRencAb B twbsh QERARX R, a
material transparent to extreme ultraviolet radiation, such as quartz or
silica, amltbepibstratd Pais deteemipled.s Basedtomrthese resntts,| eéthehtba mask stagad or thes

enpl oyed, catadioptric or .refractive optical. systemjs e d, Wien a
T hear - risbaras uigs St movsafih Ahd e aebBigaiGnight R hSmaat Mdhe o1 t ner
an arr f%lﬁ&%hbsﬁ&téFR%d%h@t@d.uﬁﬁéillﬁﬂliﬁdtfonfligﬁé RlikMMael oo TRORGEE C flotation

type whi enpl oys Lorentz force or reactance force may be enpl oyed. The
st ages 4alggncheht magk 36 affthd mask Y thibtiate, amlasapasg thoude the maskiynbés a

gui del ess type which is not provided wfh ides. The reaction force
gener at elaraééPe@r%l%@\?@ﬁ%mateo@f&nﬁ@g@s& it 8l5&s sibgigte heyiathe rpigctan
mechani Cﬂ’sﬂe}ﬁrﬁé&ﬂ@@ethiﬁoﬁédqgrthe(&{tQHQd) using a frame nenber. The reaction
force generate y the novenent of nasllk stage 4 may be allowed to escape

mechani cal | y Nextatht loperatiog obexpdying shengat@rndf ofahe maslveonto Theeglssanbstrate t ype
exposure_apparatus 1 of the present enbodi nent may be manufactured by

combi ni nybY FEany ofithe eAPNENG s SXPaPWIS pRRAS] haying Feshnpturesdescubed ural ity of
opti cal ? . i i @(&Ih elely hpt 0 an exposure
éppar at u@ogggfﬂ@%ﬁeg&%n%ggé@%%kﬁgﬁﬁﬁo y aglg]soptl !:n?lslld}a;ajgﬁqsltl !iil'ng this, as

wel | as att aclnithgfdlowdsg tbd mgecrdemiofl tie rBashStapadandiofige snbatenPstagd i a
nunber of gECh<§iHi cal parts, Eo éhe exposure aﬁ}%arat us mai n body and
connect i FRIIHFFS RRFed Aa ths oAkl PHEF pRfrol apparaiNg A 7 ¥ribe Stask gagk gty part 37

adj ust ne tﬁ@élﬁ)%fr?ﬂe%ﬁal e%ﬁvb’ﬁ&x‘?ﬁ@.ﬁ operational confirmation and the Like).
The manufacture of t § scanhing type exposure apparatus 1 is preferably
conduct ed i n Here] ssashowadmFIG & theeanpieetgiofithe exposutkepateen of thel ghasslsutstrate of
whi ch is_nponpitored. Devices such as Liguid crystal display, el enents_or
seni condbiEtHIER i1t dgeapny A fsostiem F%}dl&&%@féﬁ,aw%}cgﬁéspa feRethHn &1 Y he
functi ong;and NG RicRicof@ ' 28 cifle St ' jch the
mask M in%l?éanmo:llggil;fégied onﬁ}tcﬁeC ogeglitgéﬁ@fﬁr@S‘?iagmgtsgﬂp&ﬁ&ggrv%lﬁcaﬁhﬁ ﬁ)ghgrgblf\g?s

subst r at mictare elerthemt, pagernt b aldivided mttermo@ecoad paters) 84 whicwmaschlengte ipttet er n of

k Mi t he. gl bstrate P f : t
exposur oY ATHI 0t Sed SicthiRR R Rt 67 He P aieraiepatsh 5Bl S HOUR Ch < he
devi ce | puAR@ilAlrn a9, Fk AEnghoR 1RY drBBid 4,14 ond vhilh &hid002 27

CLAIM5 1. A scanning exposure. nethod in which a nas a substrate are
nmoved i ntha peypheial sirouis pattern Sih andhal part bf thetpicivig ebanpaon gattean H0y threer ovi ded on
said mask ar.e exposed onto satic? substrate, wherein said mash is smaller

{han sai YoRRiR& E¥RAsHres g epnpcted. nottern includes a first partial pattern

which has a pgélePRasdlLI1R replébdntRt Ufidhce de & SIREPBA bBRFkh Me RAgoRitn Whi Ch
consists of a repeafing pattern, said second pattern includes said second

partial thatHYedirecting ofithershod sislarof thel image fieldB34ataind thehend pinddn thehdr al circuit
pattern, dizrierc]:ﬂon of the long side of the image field 34d. Length L.13 represents the distance in the
Y direction between the end point in the +Y direction of the long side of the image field
34b and the end point in the -Y direction of the long side of the image field 34c. Length
L14 represents the distance in the Y direction between the end point in the +Y direction of
the long side of the image field 34b and the end point in the -Y direction of the short side
of the image field 34e.

Furthermore, the divided pattern 53 and the divided pattern 54 overlap by a

junction part 58a, and the divided pattern 54 and the divided pattern 55 overlap by a



sai d scanni ng exposure nethod conprising projecting said first pattern IahH0V 2002
said second pattern onto said substrate thorough a plurality of projection
“optical systens, so that said first pattern and second pattern are joined
to each other, on said substrate whilg~overlapping at |east a portion of
said second partial patterns in said first and second patterns, by noving

R T SR R e i
first payighBe Q@g‘lé?%rc%ggﬂgﬂ) Raht ﬁ{g]@tiér? 1‘?3&% 566 e, £7 f&iﬁ%%%@izf‘e.

wi t hout using east salrd ural l'tyor projectiorf optica

syst ens, ~; whi Festushagthegposin@opuratibnds Gjittatéd @repEHO) ahd imsBitReIVa-3VhA

scanni ng exposure nethod of claim 1, wherein said exposure is conducted by
a pl ur al cesespending focthe junctior partadiagAgfeef the preagchipn system mpdilegiBpedh aren

per pendi ¢ul ar.. t h n nt _of 0. k.and “said

' subst ra? lEgC@{SlVEBI c%?@i%%%s%efse@éb?éﬁ%@%ég ﬁl{g?f\éggglcqp ?r%@ﬁb&a?ifs%régs %orrpri si ng

neasur i ngirédiwve icd theFilRatting pard LB RSt e fiter 21 ROMAVE $d @l thé AEhtaRaMs Gons ai d
plurality of optical systens, and correcting said illumnating intensify

f or eachthgyigdhsanes (s parsviepgh thedden2bat madmyartsansadttivity.uWheathagltertlensi ty.
5. A scanning e S method .of..claim4, wherein,sai d iJ.l.um nati

Crt oot ¢ 1 Tnde B RHE B P o it Shds abERRLR A A8 ot B ca
path in Qﬁ@trka@m@émgmrb@hxﬁ@%)mr@hrbagi 9B FilleB 2 BRRE BAf MRt 19, iREnHRM,; ard A

scanni ng exposure nethod of claim3, wherein a selected one or nore of the
proj ect i the popjestiml syplamhimodifles 3d-depindrthén regchothe glass subbtraiy &t étghissimg, ocked.

7. A scannin posyre netho f.claim.3 wherein said urgli.ty of

b of ect | B Bkd B s e B P Saf Baon 8 Ut 8Bl oh S ieit oy st ems
ar r anged fained Bn O BunSh#A6d ARtbndlor tRAShsIANL thi 6 reflo¥ed.Pr oj ection opti cal
system arranged at an inner side, and said first pattern and said second

pattern are cdhereavithdn theiimgge fiplds dfa-3deghe intenaiticmWa~olh of thedightibéamser si de
projection optica stem ... 7Z '~ N.O V. 2002 28 A scanni ng _exposure

P Chod ot f Bd its S0 8 nich Dyedaly e kR ks 3pe AR RERIBSRERS T T o

regul ar giehgidéd byt idefeBfor Wi @ (Y Rnidftindd) d@@rticddifltRd light 88&m¢ RRAAL&D! vy, and
prior to exposing said second pattern, said mask is nmoved in a direction

per pendi &aimethe lightisentcedr arg directed, iocthe defeciar 2bethe half mifron19.eEhedetecter sai d

substr at based on.an ali nt acing of said reqular, circuit tern.
o A scarhrRanFs B0 iy 2 MRy BPRE 48 Gin ity 6o Hredui i Gk
suppor t s cantfsfpar@us UPSThetentfol agfardthal 7 Siofe Bid ifiteAsiSUIdatRbfticafpath a
plurality of projection optical systens that %I}Oj ect patterns formed on

sai d masRieawredbyiths deieeioat 20 anghrel endhe intensities W amih émihg eadparty dtee38kage are
synchronous| Y NERY ﬁldst}% ng,rvsl’?iPeerﬁBvﬁxg the mask stage 4 and the substrate stage 5 in a

step manner using the control of the control apparatus 17, the mask marks 46a~46d and

f the substrate marks 47a~47d are successively superimposed on one another using the
alignment systems 49a and 49b and the amounts of positional displacement between the
mask marks 46a~46d and the substrate marks 47a~47b are calculated, in the same manner
as in the calculation of the mask alignment marks 56a and 56b and the substrate alignment
marks 57a and 57b described above. By means of this, the amount of positional
displacement between the mask M and the glass substrate P is calculated.

Next, the relative shift of mask M and glass substrate P, the rotation, and the

scaling correction amount are calculated from the amount of positional displacement
obtained, and during scanning exposure, based on these correctional amounts, the

correction of the image shift mechanism 23, the magnification adjustment mechanism 27,
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an optical path, and a first pattern and a second pattern are exposed on
said substrate; said mask is smaller than said substrate) said first
"pattern includes a first partial pattern which has a peripheral circuit
pattern, and a second partial pattern lgni ch consists of a repeating
pattern, and said second pattern includes said second partial pattern and a
third partjal pattern i ch _has. eripheral circui attern, said scanning
type exp%&%”&%ﬁfsﬂﬁgﬁqﬁa%g l@dﬁﬁf’?‘gé@a@ r(?ff‘ﬁ‘lof‘o‘?tleﬁ PYRCHRP Kt BNt r ol s

t he nmovepgpile 8h~53k o $Stage and said substrate stage, so that said
first pattern and said second pattern are joined to each other on said
substrat e whiInestapvsR3, apinignie mtenkitias Wa-Vhat the end parsssd a~38ic whithpeert | al

patterns in said first and second patterns, by novi ng.sai.d mask and sai d
subst r at e2leplged pyherdptegtordilip step SP3 ag p standerdols lignAk#s. drivgn whilecanni ng t ype

exposur e i ' rihe IS -
switch- ng‘%ﬁgﬁ‘?@#\fﬁagﬁﬁé g)ll@gP %8%%%?1'% ?’(gﬁgéglplglpgléqa?@gg{dé% r;l?()oQ%E)eewuas é%e for an
exposur esd thatths itehsitied VAL Wh r@iin@fr@d;?@dﬂiﬂﬁteﬁpédnﬁﬁht wil§dsC4FRd tha @ffesréliceg t o
regions to be joined to each other. 11. A scannjng type exposure apparatus
accor di ni inEnglyI'Wee WolhkYer WdbdWe -AW ) atetin aainisauns Mlie.s By anegns obdis; at e
stage w ect.to.said mask sta 0. accordance wi.th an exposure region
to be _ex%]gsagen%%gtn(%lgtsha%ndﬁgg g{a?eg _el.n e%gh Oﬂlcsac %%!lsncgonieflt_ﬁg' exposure apparat us
accordi ng to RilsedpSE4, thhigliifatidaisdu Rrop theigvinimtdhisidtem odhishst rat e
stage so that patterns of said nmask are fornmed at a position correspondi ng
to an expyEsPdingfodhe pipjessiod syiltiB maslule 3e is fnserted mtatheepca patiavia thescanni ng

type expqsure.appar s._accqrdin | af m f.urther. c ri.si ng .an
a1 T gnmentts Co BRI afRE oMo £16, 8 PR bR BER o T 1 ve
nmechani spatibodspvhdihg trthe imagsfial 39 e illuyishein sh@disan of khdiMufdidtien regi on

at the time of scanning exposure. 14. A scanning type exposure apparatus
accor di ngystes @paylmlia;l picacheepticalafatiy)aiby peans #f thiss apfillpmijation regioropt i cal

o of oot B BRUHER S M RPRE A ALY il e o AP BT Y oo

pat h basgdipheral sitcuitFttefivIaemaadiorgord GEthe plchirt ¥RnRAGHdtietN4pet ween sai d mask
and sai d substrate neasured bly_ said alignnent system and a nagnification

adj ust ment el SHA, WA BaskaM andttke ghassriubsteaie P are wpveskivachreneusly mshe An
exposure I i T8.S t r ved in,a synchronous
manner V\% :If‘té"p‘g&o}“‘g% %{\?irﬁsg Q%a nn@r 4rsfg gg%? ?rge%lﬁgﬁ&écgi %y %njlgsﬁksn%r{ F ok %Saslhg “a&dBstrate by
a pl ur al FiG/ 80d dividydgaittems D@irtespdndigStoeisillusidndionx pEsn EQatiRhBOBy conpri si ng
a first step of exposing while synchronously noving said mask and said
subst r at BrojeRtign piskcarmednich dar- is §8pessth on shesglasssubsiraipP.of rel ati vel y
shifting sai bst i .Sai | ural | Oy I

opti cal syst anet B et e bRERE el 3 1SRl Pl din kol o a e 8P

di recti oRS1 artte aYtditectiost Fhisdistacp PSil rgrraspoadd toakee Sitfes thieegitchrLRinttke sai d
second step while synchronously noving said mask and said substrate in said
predet er KiGHEEHQR Gtdbe FBfi"gesféFl‘i% Ip otheswordsy the digancediddds determisgd Britheo a regi on
in said fhhsineStbiRuiaWherein, in at least one of said first step and said
third step, am exposure is performed while blocking at | east one of said
projection optical systenms. 16. An exposure method according to claim 15,
wherein a nunper of sgi d projection optical systens used for the exposure
in said firstP¥tah3is Gi%{]F;EIPé‘r?t=f2f‘QJ‘Hfrh nunber of said projection optical
systens used for the exposure in said third step.

In step SP7, the mask stage 4 is shifted by a distance of MS1 in the Y direction so
that the picture element pattern 50 is continuous in the pattern junction part 58a on the
glass substrate P. This distance MS1 can be calculated by the following formula, where n2

is a positive integer.

MS1=80x3-0.123xn2...(3)



17. An exposure nethod according to claim 15, wherein said plurality @f NOV 2002
projection optical systens conprise outer side projection optical systens

- arranged at an outer side and at |east an inner side projection optical
system arranged at an inner side, andj@n exposure region to be exposed in
said first step and an exposure region to be exposed in said third step are
exposed so as to overlap adjoining portions of said exposure regions to
forman overl apped portion, and said overlapped portion is exposed using
sai d i nner si accordi ng
to claim15, f\}ﬁlg?g@r?ﬁ%g:ngmseg%g% s}tu?p{)%an tgﬁ%%a%@@%@ﬁ%%eat ed in
accor daneguals 19451 athsn MaSloéquaBiOi)Euhmt waile wht® n2 AquatsK HERLIMS lregulie d0.88€ or di ng
to claim 15, wherein, in said second step, said substrate is relatlvely

shifted WM hIRUSIREE setequaldp dIFhaqthahthg Seﬁftraé'aﬁqnbﬁf HaTkowagifdis saal t*B’ sai d

pr edet ef [ negy di &bl ANy o dranoNMEI20. 39 20 AR BYRESHER RLDGE 1N whi ch
a mask and & substrate are noved in-a synchronous manner e prolect|ng
patternsstaggy4ed on said mask onto said substrate by a plurality of

projection optical Rgstems sai d exposure nethod conpri si ng a first step of
exposi ng whi | B ghe dh‘bﬁf—@m}d FRIDNIAG esmsermskncalﬁ@dwulmagmﬂs s Adand, a

pr edet of Boetk HEfSEhR Y ok RGNS 1B 08 BELALRUGLY BITHhAY, 38 ¢
substrate W ra rojecti'on optical systens in a
directi omumﬁnazmdmumroﬂtﬁe ﬁ@agé fkaBLﬁi cwm o@lssrtﬁes:]tuhamn paids8a dffthg d st ep
of exposing a next exposure_region after said second step while

synchr onglagi spbsfeare Rglusiag thenfirskscamming axppssighand efithe imags died e #didr ni ned
direction_s in d,next.ex region to a re exposed in
Chy 511 BB P P A1 RO g P RPoh B BB P50 L
predet er m nedCehdretety, Qﬂthefsaraamnﬁm@swmep Segj @8 fitter msemp@m@luen said first
step is different froma length of said next exposure region to be exposed
in sai d mERyEngtlgillumination iRiepatyaf sachemisal patle bying Hy detscior 2Dderxach wher ei n
said len e r I

directi ogfug‘ﬁ nétrbndg?'l%tgmg{sl{sj(?‘gé Irlg@alpde{& cht)h%Wh% dlftfec%&%ﬁxqslgfngﬂ? it(lr s‘{n and third

steps ar setazdtruﬁxkeﬁha@a/erhi p}ﬁismg afld P&d bf miagarmemtsubahd Bad, Andthel differ@heeat i on
light illumnating said mask. 22. An exgosure met hod according to claim 20,

wher ei n yuintensishgWMes Wh baiveenitheerndipart 39er0f hedmeas HeldYdglariag t er mi ned
directi O&aﬂ%n%%%é%%@%hgeﬁ | P8, {;ﬁh@? heg §46 ng%rg}g %écrofs& s@a?lﬂ i rd

steps are a In accor ce W % A3. A

| . A3F. ASE.‘xp%surB Rach Anlinifutm Mye. AB&'M]eAns ﬁthﬁnthﬁ&ﬂnoﬁnﬁﬂﬂlgﬂ&lrﬁﬁml@ﬂt
.AL. Ae. A9R. Al e. A. A9e&. AL. A3. A2. 0QMbz9%Q

@{ vql ghyascadead) B@}%&P@B]‘%‘é}r@&]céa] ca] ca] ca] cRa] cRa] ca] ca] ca] ca] ca] ca] ca] ¢

Z} g:% C?!J E?l‘ Kda%\ﬁpﬁ%p%gi%gﬂj??%(@ﬁ%tgﬁ% fté%{ é %]O(f:(tsl cc1 g rg:a ag a c}fas]t ca ca 153]18%1] calcalc
a] ca] ca] tel,aad ¢6¢ cm}ccspbmhhgw] tha pog¢atimhcadtednaduis]3aald ahd 8k pjetihdetrted 47494k 8

(o) ol co e apLa) i S b s ALkl o) =
) SLron Papee e AL ey 9F S5} Kt gelambeale o) o) oo

a] ca! i | MshuttersA2bafvilym{ration lsiymﬁn}ncslnlaﬂ 1Z])]and1]10<a§>m]aaaﬂ opticabpath].cBy ca] ca]
I LHWZ1f /
xent d ZTFEE aF] cATUp B s L P DT b AT U & e £ el cal ca

caljcalc
]BP}Lsn} c;iga ?}::a ca ct%lﬁ ?:1% i ca})ﬁ‘ﬁ]egliitl‘(’:a]efé i atte]rcaéfca] cal ca] ca] ca] ca]ca] ca
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synchronous manner in the X direction and a second scanning exposure is conducted. By

means of this, as shown in FIG. 8, a divided pattern 54 corresponding to the illumination
region established by the image fields 34b and 34c of the projection system modules 3b
and 3c on the glass substrate P is exposed in a state in which it overlaps with the divided

pattern 53 at the junction part 58a.
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Here, considering the case in which the distance MS2 approaches a value of 0,
when n3 is set equal to 3252, then MS2 equals 0.004 mm, while when n3 is set equal to
3253, MS2 is equal to -0.119 mm. Thus, the value of n3 is set to 3252 so that the shift
amount of the mask stage 4 is small, and the mask stage 4 is shifted by a distance of MS2
= 0.004 mm in the +Y direction.

f If, on the other hand, the value of n3 is set to 3253, and scanning exposure is
conducted after shifting the mask stage 4 by a distance MS2 of -0.119 mm, then the
junction part 58b on glass substrate P has a continuous picture element pattern 50;
however, the length L6 in the Y direction of the entirety of the picture element pattern 50
becomes 708.603 mm, and one pitch part P2 becomes too long, at 0.123 mm. That is to
say, in considering the shift distance MS2 of mask M, the exposure width in the Y

direction on glass substrate P is given by the following formula.

L5=016+L3x7+L1-MS2=(1920x%3)x0.123 ... (5)
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the mask M to a value of 0.004 mm, the length L6 on the mask M is set so that n1 equals
2508, and the length L9 equals 308.484 mm.

In step SP13, the third scanning exposure is conducted by the image fields
34b~34e, so that the illumination intensity of these image fields 34b~34e is corrected.
Furthermore, the illumination intensity of the image field 34c, which exposes the junction
part 58b of the glass substrate P during the second scanning exposure, and that of the
image field 34b, which exposes the junction part 58b during the third scanning exposure,
are corrected.

( Concretely, as in step SP3, the filter 21 is driven while measuring the illumination
intensity of the light beams of each optical path using the detectors 20 for each
illumination system module 10b~10e, so that the differences in intensity ((Wc-Wd|, [We-
Wi, [Wg-Wh)) between the end parts 35¢ and 35d, the end parts 35¢ and 35f, and the end
parts 35g and 35h of image fields 34b~34e, as well as the difference in intensity ((We -
Wh|) between the end part 35e of the image field 34c during the second scanning exposure
and the end part 35b of the image field 34b during the third scanning exposure, attain a
minimum value. By means of this, the amount of light in the light beam of each optical
path is corrected.

In step SP14, the illumination shutter 12 of the illumination system module 10a
corresponding to the projection system module 3a is inserted into the optical path via the

l shutter drive part 16, and as shown in FIG. 8, this blocks the illumination light of the
optical path with respect to the image field 34a (the illumination shutters 12 of
illumination system modules 10b~10e open each optical path). By means of this, an
illumination region is established in mask M having a length L14 in the Y direction which
contains a portion of the picture element pattern 44 and the peripheral circuit pattern 45b.

In step SP1S5, the mask M and the glass substrate P are again moved in a
synchronous manner in the X direction, and a third scanning exposure is carried out. By
means of this, as shown in FIG. 8, a divided pattern 55 corresponding to the illumination
region which was established by the image fields 34b~34e of the projection system
modules 3b~3e on the glass substrate P is exposed in a state in which it overlaps with the

divided pattern 54 at the junction part 58b.
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In the scanning exposure method and scanning exposure apparatus of the present
embodiment, the pattern formed in the mask M is divided into a picture element pattern 44
which is common to a plurality of the divided patterns 53, 54, and 55, and the peripheral
circuitry patterns 45a and 45b which differ from the picture element pattern 44, during the
scanning exposure, so that by making the selection of the patterns 44, 45a, and 45b
described above differ of the plurality of divided patterns by adjusting the illumination
region in each scanning exposure, it is possible to freely establish the various first and
second patterns, and it is possible to conduct the connected exposure of a glass substrate P

,' having a large surface area comprising a plurality of the divided regions 53, 54, and 55
using a single mask M. For this reason, the mask M can be reduced in size, and it is
possible to reduce the manufacturing costs of the mask M. At the same time, it is also
possible to reduce the size of the mask stage 4, and to reduce the size and the costs of the
scanning type exposure apparatus 1 itself.

Furthermore, using the scanning exposure method and the scanning type exposure
apparatus of the present embodiment, when an exposure is conducted while overlapping a
portion of the adjoining divided patterns 53, 54, and 55, it is possible to repeatedly employ
common portions and non-common portions within a single mask M of a target pattern.
Accordingly, in particular in the case in which the same pattern is repeatedly transferred,
as in the case of liquid crystal display devices and semiconductor memories, the effects

v described above become particularly pronounced when the repeated patterns are employed
as the common patterns.

Furthermore, by using the scanning exposure method and the scanning type
exposure apparatus of the present embodiment, the divided patterns 53, 54, and 55 overlap
at the junction parts 58a and 58b, while scanning exposure is conducted, so that even
where the picture element pattern 50 is divided, it is possible to connect this in a smooth
manner, and it is possible to achieve an effect whereby the occurrence of a step difference
of the connection pitch of the pattern and the attending damage to the characteristics of the
device, the discontinuous changing of the connection pitch, and the decline in the quality

of the device, can be prevented.
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projection system modules 3a~3e is measured and corrected for each synchronous
movement, so that even where a number of synchronous movements are carried out, it is
possible to prevent fluctuations in the amount of exposure in each exposure. For this
reason, it is possible to prevent fluctuations in the pattern linear width by means of the
divided patterns 53, 54, and 55, and it is easily possible to maintain the quality of the
device after exposure.

Furthermore, when the scanning exposure method and scanning type exposure
apparatus of the present embodiment is employed, the illumination intensity is measured

| and corrected so that the intensity at end parts 35a~35h at which the image fields 34a~34e
overlap are approximately the same, so that the illumination intensity at junction parts
36a~36d, and furthermore, at the junction parts 58a and 58b in the divided patterns 53, 54,
and 55, are the same as in other regions, and it is possible to expose the entirety of the
picture element pattern 50 with a uniform amount of exposure, and it is possible to make
the linear width of the pattern uniform over the entirety of the pattern surface. For this
reason, an effect is achieved whereby the quality of the device after exposure is greatly
increased.

Furthermore, using the scanning exposure method and scanning type exposure
apparatus of the present embodiment, optical paths which are not used during a scanning
exposure are closed by an illumination shutter 12, so that it is possible to easily adjust the

| illumination regions in each scanning exposure.

Furthermore, in the scanning exposure method and the scanning type exposure
apparatus of the present embodiment, among the parallel projection system modules
3a~3e, the divided patterns 53, 54, and 55 are connected by exposure light passing via the
projection system modules 3b~3d which are positioned to the inside, so that in comparison
with the case in which the projection system modules employed are those positioned to the
outside, there is little effect of positional errors in the projection system modules, and it is
possible to conduct highly accurate scanning exposure. Additionally, the step movement
distance of the substrate stage 5 is also small, so that it is possible to realize high-speed

throughput.
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apparatus of the present embodiment, prior to the second and later scanning exposures, the
mask M is moved in a step manner in the Y direction by a very small movement distance
based on the arrangement spacing of the unit pattern 52, so that even if the pitch of the
image fields is not an integer multiple of the arrangement spacing of the unit pattern, it is
possible to connect the picture element pattern 50 in an easy and reliable manner at the
junction parts 58a and 58b, and it is thus possible to realize high-speed throughput.

Furthermore, in the embodiment described above, the number of optical paths
disposed in parallel was 5, and the structure was thus provided with the illumination
system modules 10a~10e and the projection system modules 3a~3e in accordance

{ therewith; however, there is no need to restrict the number of optical paths insofar as a
plurality of such paths exist, so that structures are possible in which four or six or more
optical paths are employed.

In the embodiment described above, a structure was described in which a screen
was formed on a glass substrate P by means of three scanning exposures; however, this is
not necessarily so limited, and a structure is possible in which a screen is formed on the
glass substrate P by means of four or more scanning exposures. Furthermore, the number
of light sources 6 is not necessarily restricted to one; structures are possible in which such
light sources are provided for each optical path, or a plurality of light sources may be
provided, or the light from a plurality of light sources (or a single light source) may be
combined using light guides or the like, and the light may be split among each optical

( path. In this case, it possible to eliminate the adverse effects resulting from variations in
the amount of light from the light sources, and if a single light source is extinguished, the
total amount of light merely declines, and it is possible to prevent the situation in which
the device which was exposed is not usable.

Furthermore, the structure described was one in which the optical paths passing
through the projection system modules 3a~3e were blocked by illumination shutters 12;
however, this is not necessarily so limited, and structures are possible in which a part
preventing transmission having a transmittivity of 0 is provided in filter 21, and when the

optical path is to be blocked, the part preventing transmission is positioned in the optical

path.
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display devices, but also semiconductor wafers for semiconductor devices, ceramic wafers
for thin-film magnetic heads and the like, or originals of masks or reticles (synthetic
quartz, silica wafers) employed in exposure apparatuses.

Types of scanning type exposure apparatuses 1 are not limited to those for
manufacturing liquid crystal display devices such as that described above; they also
include exposure apparatuses for semiconductor manufacturing, or scanning type exposure
apparatuses for producing thin-film magnetic heads, photographic elements (CCD), or
reticles R or the like.

Furthermore, the light sources 6 of the illumination optical system 2 include bright
lines produced by a ultrahigh pressure mercury lamp (the g line (436 nm), the i line (365
nm)), a KrF excimer laser (248 nm), a ArF excimer laser (193 nm), a F, laser (157 nm), X
rays, and the like. Furthermore, the high frequencies involved in YAG lasers or
semiconductor lasers may be employed.

The magnification of projection system modules 3a~3e is not limited to an
equimultiple, but may be either a reducing or an enlarging system.

Furthermore, as the projection system modules 3a~3e, when extreme ultraviolet
radiation such as that of an excimer laser is employed, a material transparent to extreme
ultraviolet radiation, such as quartz or silica, is employed as the glass material, while when
a F, laser is employed, a catadioptric or refractive optical system is employed.

When a linear motor is used in the substrate stage 5 or the mask stage 4, either an
air flotation type which uses an air flotation or a magnetic flotation type which employs
Lorentz force or reactance force may be employed.

The stages 4 and 5 may be of the type which move along guides, or may be a
guideless type which is not provided with guides.

The reaction force generated by the movement of the substrate stage 5 may be
allowed to mechanically escape to a floor (ground) using a frame member.

The reaction force generated by the movement of mas11k stage 4 may be allowed
to escape mechanically to a floor (ground) using a frame member.

The scanning type exposure apparatus 1 of the present embodiment may be
manufactured by combining the illumination optical system 2, which comprises a plurality

of optical elements, and the projection system modules 3a~3e into an exposure apparatus
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main body and optically adjusting this, as well as attaching a mask stage 4 and a substrate
stage 5 comprising a number of mechanical parts, to the exposure apparatus main body
and connecting wiring and piping thereto, and then conducting overall adjustment
(electrical adjustment, operational confirmation and the like). The manufacture of the
scanning type exposure apparatus 1 is preferably conducted in a clean room, the
temperature and degree of cleanliness of which is monitored.

Devices such as liquid crystal display elements or semiconductor devices or the
like are produced via a step in which the function and performance of each device is
designed, a step in which the mask M is made based on the design step, a step in which the
glass substrate P, wafer, or the like is produced, a step in which the pattern of mask M is
exposed onto the glass substrate P or a wafer by a scanning type exposure apparatus of the
embodiment described above, a step in which the device is assembled, and a testing step

and the like.
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CLAIMS :

1. A_scanning exposure. method in which a mask and a substrate are moved in a
synchronous manner, and a first and second pattern provided on said mask are exposed
onto said substrate,

wherein said mask is smaller than said substrate; said first pattém'iricludes a first
partial pattérn which has a peripheral circuit pattern, and a second partial pattern which
consists of a repeating pattern, said second patter'n includes said second partial pattern and a
third pérti al pattern which has a peripheral circuit pattern, and

said scanning exposure method comprisfrig‘ projecting said first pattern and said
second pattern onto said substrate thorough a plurality of projection optical systems, so that
said first pattern and second pattern are joined to each other on said substrate while
overlapping at least a portion of said second partial patterns in said first and second patterns,

by moving said mask and said substrate a plurality of times in a synchronous manner.

2. A scanning exposure method of claim 1, wherein at least one of said first:
pattern and said second pattern is exposed onto said substrate, without using at least one .of
said plurality ¢f.projection optical systems, while using the remaining projection optical

systems.

3. A scanning exposure methed of claim 1, wherex,n said exposure is conducted by a
plurality of eptical systems arranged in parallel with a\directlon perpendlcular to that of
the synchronous movement of said mask and sdid substrate,

4, A scanning exposure method of claim |, further comprising measuring the
illuminating intensity of exposure light for each of said plurality of optical systems, and
correcting said illuminating intensity for each synchronous movement based on the
measured illuminating intensity.

5. A scanning exposure method of claim 4, wherein said illuminating intensity is
corrected so that the illumination intensity of said optical path in overlapping projection
regions is approximately the same.

6. A scanning exposure method of claim 3, wherein a selected one or more of the
projection optical paths of said plurality of optical systems is blocked.

7. A scanning exposure method of claim 3, wherein said plurality of projection
optical systems comprise outer side projection optical systems arranged at an outer side
and at least an inner side projection optical system arranged at-an inner side, and said first
pattern and said second pattern are connected using exposure light transmitted via said
inner side projection optical system.
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prior to exposing said second pattern, said mask is moved in a direction

perpendicular to that of said synchronous movement, with respect to said substrate, based

on an alignment spacing of said regular circuit pattern.

9. A scanning type exposure apparatus comprising;

a mask stage that supports a mask;

a substrate stage that supports a substrate; azlxd

a plura_lity of projection optical systems that project patterns formed on said mask on
said substrate;

wherein said mask and said substrate stage are synchronously moved with respect to
an optical path, and a first pattern and a second pattern are exposed on said substrate;

said mask is smaller than said substrate, said first pattern includes a first partial
pattern which has a peripheral circuit pattern, and a second partial pattern which consists of
a repeating pattern, and said second pattern includes said second partial pattern and a third
partial pattern which has a peripheral circuit pattern;

safd scanning type exposure apparatus further comprises a control device which
controls the movement of said mask stage and said substrate stage, so that said first pattern
and said second pattemn are joined to each other on said substrate while overlapping at least
a portion of said second partial patterns in said first and second patterns, by moving said

mask and said substrate a plurality of times in a synchronous manner.

10. A scanning type exposure apparatus according to claim 9, further comprising a
switch-mechanism which selects projection optical systems to be used for an exposure
from said plurality of projection optical systems, according to regions to be joined to each
other.

11. A scanning type exposure apparatus according to claim 9, wherein said control
device shifts said substrate stage with respect to said mask stage in accordance with an
exposure region to be exposed onto said substrate,

12. A scanning type exposure apparatus according to claim 9, wherein said control
device shifts said substrate stage so that patterns of said mask are formed at a position
corresponding to an exposure region on said substrate.
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13. A scanning type exposure apparatus according to claim 9, further comprising :

an alignment system which aligns said substrate and said mask; and

a drive mechanism which withdraws said alignment system from an
illumination region at the time of scanning exposure.

14. A scanning type exposure apparatus according to claim 13, wherein each of said
plurality of projection optical systems comprises :

a shift mechanism which shifts an image formed by said projection optical
systems in a direction perpendicular to said optical path based on information regarding
the relative position between said mask and said substrate measured by said alignment
system; and

a magnification adjustment mechanism which adjusts magnification of
said image.

15.  An exposure method in which a mask and a substrate are moved in a synchronous
manner while projecting patterns formed on said mask onto said substrate by a plurality
of projection optical systems, said exposure method comprising :

a first step of exposing while synchronously moving said mask and said
substrate in a predetermined direction;

a second step of relatively shifting said substrate with respect to said
plurality of projection optical systems in a direction perpendicular to said predetermined
direction; and

a third step of exposing a next exposure region after said second step
while synchronously moving said mask and said substrate in said predetermined direction
S0 as to join said next exposure region to a region in said first step,

wherein, in at least one of said first step and said third step, an exposure is
performed while blocking at least one of said projection optical systems.

16. An exposure method according to claim 15, wherein a number of said projection
optical systems used for the exposure in said first step is different from a number of said
projection optical systems used for the exposure in said third step.

17.  An exposure method according to claim 15, wherein said plurality of projection
optical systems comprise outer side projection optical systems arranged at an outer side
and at least an inner side projection optical system arranged at an inner side, and

an exposure region to be exposed in said first step and an exposure region
to be exposed in said third step are exposed so as to overlap adjoining portions of said
exposure regions to form an overlapped portion, and said overlapped portion is exposed
using said inner side projection optical system.

18.  An exposure method according to claim 15, wherein said second step and said
third step are repeated in accordance with a size of said substrate.

19.  An exposure method according to claim 15, wherein, in said second step, said
substrate is relatively shifted with respect to said mask in a direction perpendicular to said
predetermined direction.
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a first step of exposing while synchronously moving said mask and said
substrate in a predetermined direction;

a second step of relatively shifting said substrate with respect to said
plurality of projection optical systems in a direction perpendicular to said predetermined
direction, and

a third step of exposing a next exposure region after said second step
while synchronously moving said mask and said substrate in said predetermined direction
so as to join said next exposure region to a region exposed in said first step,

wherein a length in said direction perpendicular to said predetermined
direction of said exposure region to be exposed in said first step is different from a length
of said next exposure region to be exposed in said third step.

21.  An exposure method according to claim 20, wherein said lengths in said direction
perpendicular to said predetermined direction of said exposure regions to be exposed in
said first and third steps are adjusted by blocking a part of an optical path of illumination
light illuminating said mask.

22.  An exposure method according to claim 20, wherein said lengths in said direction
perpendicular to said predetermined direction of said exposure regions to be exposed in
said first and third steps are adjusted in accordance with a size of said substrate.



