cederr Xtd6TRf 19 July 2002 DESCRI PTI ON EXPOSURE APPARATUS, METHOD, AND
gTCRAGE MEDI UM 5 Technical Field The present invention relates to a
proj ective exposure apparatus for exposing a desired patteigHgﬁ§20Q%liquid

crystal or semco trate, etc. 10 Background Art ows the
configuration of \r\m%@%mwmmal proj ective exposure apparatus 1 used in
produci ng a |iqui al display (LCD). The projective exposure apparatus
1 is a projective exﬁ@@&?e apparatus in a 15 step-and-repeat system Wth
the configuration, an LCD pattern forned on a reticle or a mask (

hereinafter referrred to as a reticle) 3 is irradiated by an illum nating
optical system2, and is exposed onto a predeternined expoﬂmmmmHMMHWﬂm&a
plate 6 which is a 20 rectangular glass substrate placed o 5
by a projective optical system4. Wien a pattern is transferreesogp+t he
exposure, the plate 6 is noved by a pppdekepakpRd di stance by noving the XY
stage 5, and the LCD pattern is exposed onto anot her exposure area . 25
Thus, the process of exposing the LCD pattern is 19 July 2002 2 repeated
for predetermned tines. Then, the reticle 3 is replaced w th another
reticle by a ret EXPOSURENAFFARMISan i MERHAP , PP ISHORAGAE MEPBMt he
replacing reticle is sequentially exposed on a 5 predeterm ned exposure
area for predetermined tines, and a plurality of reticle patterns are
transferredsto t hac8Rliich® Wijatig 6. I n the above described exposure
apparatus in the step-and-repeat system the position of the plate 6 10 on
the XY stage 5 is cor Tbet Ipremant oisdehyian| aedrates to a projective

exposure apparatus for exposing a desired pattern onto

a liquid crystal or semiconductor substrate, etc.

10 Background Art
FIG. 1 shows the configuration of a conventional
projective exposure apparatus 1 used in producing a
liguid crystal display (LCD). The projective exposure
apparatus 1 is a projective exposure apparatus in a
15 step-and-~repeat system. With the configuration, an
LCD pattern formed on a reticle or a mask (hereinafter
referred to as a reticle) 3 is irradiated by an
illuminating optical system 2, and is exposed onto a
predetermined exposure area of a plate 6 which is a
20 rectangular glass substrate placed on an XY stage 5
by a projective optical system 4. When a pattern is
transferred by the exposure, the plate 6 is moved by
a predetermined distance by moving the XY stage 5, and
the LCD pattern is exposed onto another exposure area.

25 Thus, the process of exposing the LCD pattern is



interferoneter 7, and the coordinates of the position are designated. The
alignment of the reticle 3 is perfornmed by a reticle alignnment system 8,

and the alignnment of the plate 6 is perfornmed by a plate %g ah%gﬁgfnt
system 9. FIG 2 shows an exanple of an LCD pattern trans HP t he

plate 6 by the projective exposure apparatus 1. As shown in FIG 2, in
transferring an LCD pattern, the pattern is divided into, for exanple, 20
six patterns of A, B, C, D, E, and F. At each joint portion between
patterns, a small anmount of overlap exposure is carried out, and the
patterns are exposed onto 6 positions (6 sections for 6 patterns). These 6
patterns are forned on 6 respective reticles. The 25 six patterns are
generated by repeating the exposure 19.,July 2002 3 with the reticles
repl aced, thereby formng the entire LCD pattern as shown in the attached

dravi ngs. 1N SXRAUNG & BALL LA e AhoUs dlsoor Hhed: Scrigen. generat i ng

nmet hod, there can*be a di'screpanc occurring at a jol’'nt por et ween

patterns as shown i8 HAdflacha ahltnangndehdue dexainal bgnnentrLfidre of the
reticle 3 and the plate 6, the distortion of the projective optical system
4, etc. That isexchaaggat m@chandspe tl0ansftdrer edGhdipsdtarm rast atthen error,

10 or if there is an error due to the discrepancy .of patterns at the

posi tions of thé&SFatfers Kegﬁﬁﬁg t&sbe%ﬁ%ﬁéﬁiﬁ%i§¥\Mﬁ§P9§ ttBtnds
gener at ed, st hen tReLecan nke Lhgodiuser SRANCEA! drideidtirdli g thgexposed
patterns as shown in FiGS. 3A and 3H In addition, 15 as shown in FIG 3C,
when patterns Aandnég Blyralitsolofl fetbks)er papeetrneelyecoverdregf easrdde
second | ayer the patterns A and B (in dotted lines) forned by the exposure
of the first |afér then8ndicenprdét] Gi-screpancy at the overlap between the

first and the 20 secquthgygggve@éggﬂggaeejéﬁﬁjﬁg&g?é{ea&giﬁpr ancy at

a joint portion or an overlap error occurrin stortron of a
proj ecti on | ensstéhbeatdakrepeadn sy tam]i tHe pavsytiyn aopather pilageers or

occurring when a patterning process is performed by 25 exgosin a pattern
onto a reflPcl e. on the XY stage 5 is correctly monitored by a laser
interferometer 7, and the coordinates of the position
are designated. The alignment of the reticle 3 is
performed by a reticle alignment system 8, and the
alignment of the plate 6 is performed by a plate
15 alignment system 9.

FIG. 2 shows an example of an LCD pattern
transferred to the plate 6 by the projective exposure
apparatus 1. As shown in FIG. 2, in transferring an
LCD pattern, the pattern is divided into, for example,

20 six patterns of A, B, C, D, E, and F. At each joint
portion between patterns, a small amount of overlap
exposure is carried out, and the patterns are exposed
onto 6 positions (6 sections for 6 patterns). These

6 patterns are formed on 6 respective reticles. The

25 six patterns are generated by repeating the exposure



19 July 2002 4 When an error occurs by the above described various factors,
there arises the problemthat an LCD substrate generated by the exposing
process cannot have expected characteristics. To sol ve thﬁﬁﬁéﬁfk @%ES t here
has been a net hod devel oped to optim ze the anount of ane ? ndnment
value) to cancel various errors when a pattern is exposed. In this nethod,

t he anobunt of discrepancy between patterns is neasured fromthe transferred
i mge obtained by trial 10 exposure of a pattern, an anmendnent value is
conputed fromthe neasured amount, and an anmendnent is nade using the
amendnent val ue such that the discrepancy can be renoved when the pattern
is actually exposed. To nake the above descri bed anmendnent, it is 15
necessary to set the evaluation position (evaluation point) to evaluate the
anount of discrepancy at the joint and the overlap of patterns, and to know

t he coordi nates Qf .t e | n et t tern
projection ar eaw?ﬁha!tgg)e. ¥%¥€%%$%De%g% 1&%%?23 ef\(%k%ltranﬁ'é%t gféee(lf}g?fla%n t he
joint potion inpee hetwvanded pwhaw dHe %&a&lﬁ’edidré@i%essary to
amend the position of the reticle of the pattern B upward en the pattern
A is a reference pattler rexpdsngt ai Paccessady tthanehdvehalgosiiierh of the
reticle 25 of the pattern A dogwnward Wﬁgn he pattern His, a 19 July 2002
5 reference pat BEFFETRESSTEE NG MG Sen L’fﬁf%ﬁ?&& i‘%éﬁbﬁ?wcﬁ

conpl i cated. HOWRKSLr {fAf 2 ¢OQV IA@@@r%b@%eﬂOsMggnE% dlifed uncti on
of conputing the coordi nates of an éval uation position, but an operator 5
manual | y reads tihe FOGS.di3rgt €8,0fand Bdrkere dfo eralalatgromrerposEtn@nsoHn a

pl ate. The manual settings of coordi nates are a_| abori ous operation

requiring a ver ¥PPoR§ticme 3 apdpdbraPlethhdn &R S&isiriigyet tHhe

eval uation poin e appr oxiamtal ya 10 and he, opetatipon is a
|large load in g ﬁéﬁ%ﬁtﬁg@a substrat )é.&’g%?g‘ a%’ovgtgéscri%ggg S'Lrsg’bl %%1 cagn be
caused in a propatierey &¥pbautLanPparredsindiditestepratykiapeatrayy,stem for
a sem conductor el enent, inmage pickup 15 device (CCD, etc.), and thin film
magneti c hBad, erc.ifasthere as§ Rprofee¥ i dueexjposthe dppararascin ate

step-and-repeatp%%%%%ggf%% %%eL%QSitions of the patterns A and B to

be transferred when a pattern is generated, then there
can be the discrepancy at the joint of the exposed
patterns as shown in FIGS. 3A and 3B. In addition,
15 as shown in FIG. 3C, when patterns A' and B' (in solid
lines) respectively overlap as the second layer the
patterns A and B (in dotted lines) formed by the
exposure of the first layer, there can be a
discrepancy at the overlap between the first and the
20 second layers. Furthermore, there can be a
discrepancy at a joint portion or an overlap error
occurring by the distortion of a projection lens.
There also can be a discrepancy by a patterning error
occurring when a patterning process is performed by

25 exposing a pattern onto a reticle.



In addition, such a problemcan al so be caused in another type of

proj ective exposure apparatus. 20 Actually, a projective exposure apparatus
can be a projective exposure apparatus in a scanning syst szgb ctron
beam (EH) projective exposure apparatus, etc. in addition to t'’he projective
exposure apparatuses in the step-and-repeat system 25 The present

i nventi on has been devel oped to sol ve 19 July 2002 5 the above descri bed
probl ens, and ains at correctly designating an eval uation point and setting
the coordinates on the reticle or the plate within a short tine, and

i nproving the efficiency of the pattern 5 exposing operation. D sclosure of
I nvention To sol ve- the above described problens, an enbodi nent of the
present invention is described below 10 by referring to FIGS. 4 through 6,
11, and 13. According to claim1l, the exposure apparatus exposes a pattern

on areticle (3) ontgnLhe £XPasUe A4ea,0l aSUbSL algo(8) adiilified udes a

display unit (22) for displaying a shot nmap show ng the exposure area, a 15
desi gnati on uni yag23usf factessgnahéng aniepsi tinal ppsisidm ofthan dha.cghot map,
and an output unit (21, 22) for outputting the information about the

position of theSpBErERES( Ienemptask pos utE8ea AR IRI aBEBFEPRg @3 dti m 2 20

includes a reti gggeexchan?%?u&jl£¥é%g%5£o&iggl'di,lncg s%lp\;eurt Iei E?%Ot%];lermeti cles

(3), and an exposuree%%%? uni O “eXposing ‘a par € patterns
on the plusalityngter @ld<Cl®BSen 3k afe i | appklepeAt ad h§F§EQ§Eéatt@14 6). 25

In the exposure apparatus according to claim 3, 19 July 2002 7 the
out put unit (2lagm@@htoudPutamgrdmentt pievesndiennf oradate bn taboganded
position of ‘the reticle (3.4 el the deslanated RaRidlon referg to the
over | appi ng
method, the amount of discrepancy between patterns is
measured from the transferred image obtained by trial
10 exposure of a pattern, an amendment value is computed
from the measured amount, and an amendment is made
using the amendment value such that the discrepancy
can be removed when the pattern is actually exposed.
To make the above described amendment, it is
15 necessary to set the evaluation position (evaluation
point) to evaluate the amount of discrepancy at the
joint and the overlap of patterns, and to know the
coordinates of the evaluation position on the reticle
or the pattern projection area (plate). Furthermore,
20 in a case where the erorr in the joint potion in to
be amended, as shown in FIG. 3B, it is necessary to
amend the position of the reticle of the pattern B
upward when the pattern A is a reference pattern while

it is necessary to amend the position of the reticle

25 of the pattern A downward when the pattern B is a



portion. 5 The exposure apparatus according to claim4 includes a selection
unit (23) for selecting the information about the position of a reticle
fromanong the plurality- of reticles corresponding to thf gv rk i ng
portion when the designated position 10 refers to the ovel? H& gegortion.
In the exposure apparatus according to claim5, the information about the
position of the reticle (3) refers to at |east one of the position fromthe
center of the reticle (3) and the position fromthe center 15 of the
pattern. The exposure apparatus according to claim®6 exposes a pattern on
the reticle (3) ento a plurality of exposure areas of the substrate (6),
and includes the display unit (22) for displaying a shot map 20 show ng the
plurality of exposure areas, ‘a designatiog unit (23) for designating an
optional position on the shot map, a storage unit (25) for storing the

i nformation abo o] e e ur S I

plurality of ex%%gggéggéeQS?ESE '25¥?%§’oﬁ?%hfﬁﬁﬁﬁf%ﬁ%ﬁa%ﬁgté%#égﬁﬁputting
t he 19 July Re92h8eh ddril R Picitdd! Matdwaveabhouhd ke rfigrifal he
exposure at the designated position. The exposure apparatus according to
claim7 i s operapPpdrphushdossepotinkilye pele Rk fenpHiiTinFhgyst em
In the exposing_nethod according to.clai.m8,  a.pattern on the reticle (3)

i s exposed ontoc?ﬁEQéQBgEﬁr%garg§Y?%Fa%ﬁ§“§88§%EéPB'(%38E?h@ﬂ%ﬁﬁﬁﬁf

i ncludes asstepngSla1 B}l r&84k otndi spbayhRdateshob MR Showpes the
exposure area, a step (S2, S12, S22) of designating an optional position on
the shot map, aedaiusteépn(S6sibtléns3X9)a gilate puthhiengarheli sledrbhmgison about
the position of the re%lcle corres ogd%ng,to t he destgnated position. The
exposi ng met hod®&acE8PEFHEREEScPEPNPOIPREEGGES SPEFASLIER ERFUSTFAG% dpart of
the patterns o i 0 LGl a npi t he
substrate (6).n%%£§é§%g%?%3&%btEggégggég igggFoﬁc é?%%?%pﬁ%%Fﬁgegh% step of
out putti ng pl uratapuecesnopointoshauldnrabaoht apbeopasetiety abDOthendeticle (
3 ) when the designated position refers to the overlapping portion. The
exposi ng et hodtBec?REFytier cldf ma1 large load in generating a

substrate.

The above described problem can be caused in a
projective exposure apparatus in the step-and-repeat
system for a semiconductor element, image pickup

15 device (CCD, etc.), and thin f£film magnetic head, etc.
as well as a projective exposure apparatus in the
step-and-repeat system for an LCD.

In addition, such a problem can also be caused
in another type of projective exposure apparatus.

20 Actually, a projective exposure apparatus can be a
projective exposure apparatus in a scanning system,
an electron beam (EB) projective exposure apparatus,
etc. in addition to the projective exposure
apparatuses in the step-and-repeat system.

25 The present invention has been developed to solve



includes a step (S16, S26) of selecting the 19 July 2002 9 information
about the position of a reticle fromanong the plurality of reticles

corresponding to the overl appi ng portion when the design inlyl ON
refers to the overlapping portion. 5 In the exposing net ﬁl?ﬁﬂg?@roz ng to

claim12, the information about the position of the reticle (3) refers to
at |l east one of the position fromthe center of the reticle (3) and the
position fromthe center of the pattern. 10 The exposi ng net hod accordi ng
to claim13 exposes a pattern on the reticle (3) onto a plurality of
exposure areas of the substrate (6), and includes a step S1, S11, S21) of
di splaying a shot map showing the plurality of exposure areas, a step ( S2,
S12, S22 ) 15 of designating an optional gposition on the shot map, a step
of storing the information about an error of the exposure as correspondi ng

to the pluralitphdfafROSHES-AL68E, paBBlamst eRref DPusti BEribetly
i nformati on about the error of the exposure at the 20 designated position.

The storage nedlaghgecoitdd n@rt oevhd ugrtdsent podvignt rod | segting the
conmput er -r eadabl e st orage nedi um stori ng a c%gut er praogramfor realizing
teFf nt

the exposi ng mEAIFHEFAETEPEsIFRG TRELBA P3a%& Ma[eioheoSERET 25
exposure area qf; the sylstr ; RAPULAET; JQQ u | O
execut es each ﬁl teﬂ’e ggovel escrl;]:%gdgs(tggps é'foqt e%ﬁoﬁ%o%%?%?ﬁg to
clainms 8 througxpksirBy epercitiiorg the program using a conmputer, the above
descri bed operations can be quickly performed. The 5 storage nediumis

realized as an internal storage nedium such as ROM RAM a hard disk, etc .

, and an external_starage iU ch as CDROM a floppy disk, an MD, etc.
10 Bri ef Descriq)p SO0 Oa%ﬁr{ld{sgr%%@f}‘l shows the configuration of the

conventional exposume apRARA Ukhd-| Gbodres haiss i @ owiehde add angenent
of a pattern on a plate; 15 FIGS. 3A, 3B, and 3C show the joint of
patterns; FlIG embsfgwenthefcone inpasanodnyendicenbsdieearibediPrlekposur e

cont 1 qur 0 on 5 { RETBERETE S0 GRS tfe BNSRREY fhi t 1 land°Fhe ¥esi gnati on
unit of the expRSWRFRPHALISIFCA0" HH d:xpINE PraRta t W el b
a pattern on a reticle (3) onto the exposure area of
a substrate (6), and includes a display unit (22) for
displaying a shot map showing the exposure area, a
15 designation unit (23) for designating an optional
position on the shot map, and an output unit (21, 22)
for outputting the information about the position of
the reticle (3).
The exposure apparatus according to claim 2
20 includes a reticle exchange unit (10) for holding a
plurality of reticles (3), and an exposure control
unit (21) for exposing a part of the patterns on the
plurality of reticles (3) as overlapping onto the
substrate (6).

25 In the exposure apparatus according to claim 3,



FIG 6 is a flowhart of the basic process of determ ning the eval uation
poi nt according to the 25 present invention; 19 July 2002 11 FIG 7 shows

an exanpl e of displaying a shop map, and the designation ﬁéJﬁf ?ﬁééuation
peint; FIG 8 shows the method of conputing the coordinat y

eval uation point on a plate; 5 FIG 9 shows an exanple of displaying an
eval uation point determnation result; FIGS. 10A and 10H show t he net hod of
setting an eval uation point when a pattern contains an overl appi ng portion;
10 FIG 11 is a flowhart showi ng the second exanpl e of the eval uation
poi nt determ ni ng process according to present invention; FIG 12 shows the
nmet hod of designating two points around the boundary of a pattern present
15 invention; FIG 13 is a flowmhart show,ng the third exanple of the

eval uati on point determ ning process accofding to the present invention;

FIG 14 shows a,projective optical,,sys f .a projective exposure
apparatus in ant?lﬁveor‘%*fpounVr‘é iLJJEt ?éznl ’sc%%??i %&tﬂfé%%e P"lé’ﬁ FPGECES SHows a

projective optigalkosist@BnohbsuPl Ohe PdyLr P RFULBAPRREALHS( BN Hen
equinmul tiple erect orthoscopic inage scanni ng system 25 19 July 2002 12

Best Mode for CasheyidesQnatere ppedrtiioon ThEersbdd nehes mfexlapmpimgsent
i nvention are described below by referring to the attached drawings . FIG
4 shows the conPPJbr8Fion of the exposure

5 The exposure apparatus according to claim 4
includes a selection unit (23) for selecting the
information about the position of a reticle from among
the plurality- of reticles corresponding to the
overlapping portion when the designated position

10 refers to the overlapping portion.

In the exposure apparatus according to claim 5,
the information about the position of the reticle (3)
refers to at least one of the position from the center
of the reticle (3) and the position from the center

15 of the pattern.

The exposure apparatus according to claim 6
exposes a pattern on the reticle (3) onto a plurality
of exposure areas of the substrate (6), and includes
the display unit (22) for displaying a shot map

20 showing the plurality of exposure areas, a designation
unit (23) for designating an optional position on the
shot map, a storage unit (25) for storing the
information about an error of the exposure as
corresponding to the plurality of exposure areas, and

25 the output wunit (21, 22) for outputting the



5 apparatus according to the present invention. In FIG 4, the elenents

al so shown in FIG 1 are assigned the sane reference nunbers, and the
detail ed explanation of the elenments are omtted here. Aq Qﬁ@o rﬁ
apparatus 20 according to the present 10 enbodi nent is, fgr X?&S e, a
proj ective exposure apparatus for a liquid crystal display (LCD stepper).
The exposure apparatus 20 conprises, in addition to the configuration of

t he conventional projective apparatus 1 shown in FIG 1, a control device
21, a 15 display device 22, and a designation device 23. FIG 5 shows a
practical configuration of the control device 21, the display device 22,
and the designation device 23. As shown in FIG 5, the control device 21
conprises a data processing unit 24 using a CPU, etc. , 20 nenory 25 for
storing various data, and a driver 26 for a storage nedium The data
processi ng uni t 24 Rerf,of 1o, SAie. PLACCS3eS, deser L hed el o, and. t he, memory
25 holds a program™or péerform hg e processes, ang data requiréd to
performthe preeassestdd Riditiam, 25 the driver 26 is used to install a
program and data 19 July 2002 13 stored in an external storage nediumin
t he data processi ng Tine texbsune tdppamatny 28coaddngheadesliggimat 7 obhs devi ce
23 is used by an operator inputting data required to performa process. 5
The control de?PEE3FEHRtT é??tceﬁé' TTARE X SHETGE REChARi SrRB ¥k changi ng
reticles, sthe retd.che alignnment system8 aligning a reticle, the |aser

i nterferoneter positioning a plate, and the plate alignnent system 9
aligning a plate, therehs Ekmoninglhetigod hecentdiagexposilraainof8,a gener at ed
screen by exposin% a desired LCD pattern after overlapping a plurality of
reticles a |itPREBFT. PRe BRPeRRTH S (2)sci8enerBOgedcrPHER i #12 he

Pat ent Applicaokggsgggbegrgg[§%48%§efié@gsﬁ%%?%;pes%as.1§§é?mﬁ%gg&ce by 15

t he Appli cant the present invention on

description of ihkgudes. Paiwy Al isnlj opzNunber d88p391458% i=s drwet uded as
a part of the description of the specification of the present invention.
The nenoly 25 aRpt k&owdRgr fhed @XPOSUZE 2T et 0res teiFot( S¥ap Sdad.a $4%N cat i ng

Addi {1 onal |y, _PRe Rengrs 38% P, 85 S REBOSELoA DY The Bare HP 1 he
rotation, the gmgni fd cajd qQfsg he Proj ecspon byrt heuRiRiGlg/e @Rt i cal
system 4, the 25 error information about plate scaling, etc., and an
information about the position of the reticle
corresponding to the designated position.
15 The exposing method according to claim 9 includes
a step of exposing a part of the patterns on the
plurality of reticles (3) as overlapping onto the
substrate (6).
The exposing method according to claim 10
20 includes a step of outputting plural pieces of
information about the position of the reticle (3) when
the designated position refers to the overlapping
portion.

The exposing method according to c¢laim 11

25 includes a step (S16, S26) of selecting the



19 July 2002 14 amendnent value. The error information and an anendnent

val ue can be normally obtai ned by exposing one or nore plates before
exposing a |l arge nunber of plates by the exposure aparatu§9%gi Eﬁ@fsing t he
5.first one or nore plates before starting nass exposure IS reféfred to as
trial exposure. The trial exposure is performed on a layer requiring high
precision in generating an -LCD. The anount of joint discrepancy between
shots and the overlap discrepancy on a |lower 10 |ayer of each shot are
measured to obtain the error information. If the discrepancy anount is
within an all owabl e value in designing an LCD, it is acceptable. However,
it is desirable to adjust the position of a shot such that a target val ue
can be obtained to 15 attain a larger yieLld for a layer requiring high
precision. Accordingly, to adjust the position of a shot, an anendnent

val ue i s conput fr ; i i) LQOre ‘Eﬂﬁgt

poi nt. Wen |i qg?lgog?‘%ilg}ﬁ géggfgr%}?%?%ef% %‘n?ogﬁggél%rgﬁﬁgﬁ on 20 by

t he exposure appakeat pduz@lidf aweEndrerticlalsie dordesadridiong t e nefRg Yy 25
depending on the evaluation point on a designated pattern. The rotation
error of the rePverda@rigganepdcdony voeat i Heet esianated 3 nggifganreticle
stage not shown ig Ehe atgﬁched 22 dr@mﬁn%%rfghe reticle 3 and the

magni fi cation eFFGFTS 18 Fy°¥66 PELOF #he pfﬁTective optical system4
can be anmegded by nDYinghhsipSdind AHJEHME BRI refi gheopeohentiye @t i cal
system 4 toward the optical axis of the projective optical system4, and
adj usting the predsumetdpna dlemst StbebipwstitidesceEbethebereticdet HS )process
of determ ning an eval uatio oi nt by the exposure agparat s according to
the prosent enboBERERt EONBT MAASE ORE BFabla PRt BHPRET S e EEI ST a ) of nt

side of each sheg fpemag ;19 Hard, Oinamaué%j%ifcik%ﬁ EQERDRAEO a2

plurality of evaluation points on a joint side. wever, since the nunber
of eval uation peinthei pateasas when the nunmber of shots formng part of an
LCD is large, or when there are a plurality of LCDs on a plate, an 15

eval uati ohOtine, esp@BRaPFBOS MR IRk FCOFE NG TP keI M Phk CEPSSES i n

consideration of t essar recl si or, Jor o i Qn | e for a
| ayer to be exp%ségsﬁgﬁgleéglﬁé |o%é?%§£ecéﬁgbe S %rg%négggéigggrggsing t he

nunber of LCDs eRpaspkat arkasbe2Greyvalusitthtor(dy, exaluantngdes det ail
only one LD on the plate and decreasing the nunber of evaluation points of
ot her LCD of th&tppafé.,i ftild.tFeldnwl ebisplasing ea neghddr napesbowdad bel ow

S, Lhe process peLf of Ueg YAPT ALRUNA LALLRO! Do lg, YR BRd599,25 one
15 of designating an optional position on the shot map,
a step of storing the information about an error of
the exposure as corresponding to the plurality of
exposure areas, and a step of outputting the
information about the error of the exposure at the
20 designated position.
The storage medium according to the present
invention is a computer-readable storage medium
storing a computer program for realizing the exposing

method for exposing the pattern on a reticle onto the

25 exposure area of the substrate. The computer program



19 July 2002 16 FIG 6 is a flowhart of the basic process of determning
an eval uation point by the exposure apparatus 20 according to the present
enbodi ment. When the process is started, the display devﬁgqhﬁgzgoﬁirst

di splays a shot map (step S1), and an operator designates one” polnt on the
shot map as an eval uation point using the designation device 23 such as a
nouse, etc. (step S2). FIG 7 shows the shot nmap displayed on the display
device 22, and an exanple of an 10 eval uation point P designated on the map
by the operator. Wien the evaluation point P is designated, the data
processing unit 24 of the control device 21 conputes the coordinates P (X,
y) on the shot map of the evaluation point P (step S3). 15 Wen a pattern
is selected, the data processing unit 24 gonputes the position of the point
PP on the plate 6 corresponding to the evaluation point P (step S4 ) . In
conputing the pedute’s odadmeomoitie PRbOUet R gt d, stBpsdajfa foHcessi ng
unit 24 obtains the 20 coordi nates of the center of the pattern Arelative
to the center oethedspl aceogddmnat hdopl aleisds afd theoegbr difat es B the
point PP on the plate 6 corre%ﬁonding to, the eval uation point P relative to

the center of FREPITE nt¢ PRESEEBr di et®s 20fC IR S Pp6f (PR ate 6
from the cent el tiBeapl e FARAS cart oduby1 2007 barabiaidhed bihaddi ng

t he above described coordi'nates I n vector. a processing unit

conput es Bhe ceapdiagat esediud he sPRoyYiespbndsngrt oihhernadr dtwtaese of t he
PP on the plate 6 of the reticle having the ScPattern A (step S5). Through
t he above descFfeRdd™prodsses, ReMe BOYit ifohadHd tFeSheadtiFeme@ %@t (poi nt

oo T SSRGS OB B L sl e e
devi ce 22 di spkayMbheecgenputed position of the point PRon the reticle
(step S6).
10 Brief Description of Drawings
FIG. 1 shows the configuration of the
conventional exposure apparatus;
FIG. 2 shows an example of the arrangement of a
pattern on a plate;
15 FIGS. 3A, 3B, and 3C show the joint of patterns:;
FIG. 4 shows the configuration of an embodiment
of the exposure apparatus according to the present
invention;
FIG. 5 shows the configuration of the control
20 unit, the display unit, and the designation unit of
the exposure apparatus according to the present
‘invention;
FIG. 6 is a flowchart of the basic process of

determining the evaluation point according to the

25 present invention;



The designation of an evaluation point is not limted to one point, but two
or nore points can be designated. Wien two or nore points are designated,
15 they are collectively designated in step S2. Then, the1¥gab*b@@f of two
or nore evaluation points designated in step S6 are collec y di spl ayed.
O herwi se, a series of the above described eval uati on point determ ning
process can be repeated the tinmes 20 equal to the nunber of the eval uation
points to be designated. FIG 9 shows an exanple of a display of the point
P~ on the reticle corresponding to the evaluation point P by the display
device 22. As shown in FIG 25 9, the display device 22 displays the shot
map and the 19 July 2002 18 coordi nates of the evaluation point P, and
the coordinates of the point PR on the reticle 3 corresponding to the

eval uation point P as a determ nation result of the evaluation point. The 5
di splay is only one npke i ; Lt I t hat
only the coordi nat es%)ggﬁ ZeSlg(ifms'%I%ﬂ%lr%%gogéfgggﬁﬁkgA?t%?géﬁt&dbove
descri bed processd tthe delbdgpaadessiotgamidvaldicArod gaslira; amendment val ue
corresponding the point PR on the 10 reticle 3 fromthe nenory 25, and can
output the read anend&ent $al SEOWS t hBedi Sisthpddewice CBMPUing  tihe
exposur e apparatus_accordi ng_ to.the present enbaqdinent ca utomatical ly
obtain the corr8?85ﬁdpﬁ§efo§Fd%H§t§ 3&?5%6Pntﬁ§ﬁ&ﬁ i ﬁhggﬁﬁ?He 15 reticle
3 only by &he operat efgdesiggnabbng t B8 ewalad@hicon J0i ki fB1QYitRe dinspl ayed
shot map. Therefore, an anendment val ue correspondi ng thé obtai ned
coor di nat es canebelgaitdkhy pdénécteterandatdonecespdittzern exposure to a
substrate can be 20 conpl eted wi thin_a short tine. Descrjbed belowis the
second process of deféggfnﬂﬁé Qﬁde&gpuéipﬂhtﬁﬁiWFW&?@J%? SGFFdd% 28ppar at us
20 according toglle Rresant Guboci ThRbn Wien 3o3tkesn | Sofeasral edd n
producing a liquid 25 crystal substrate, each pattern overl aps anot her 19
July 2002 19 pabterdaaplintt peratonheir joint, and is then exposed. FIGS.
10A and 10B show t he designati on of the evaluation point P on the_shot map
when a sct@en is genEFﬁTeg} h@ £heVFBEFti BRSWHRIt Hee RAGARY PRATRAG PR3 5

10 (in this exaiptae SRRIHESATLS B A P Yllodzs SPl8Raine
descriptions ) totBeegent ihekneesnthe patterns A and B refers to the
overlap of the patterns. Therefore, when an

FIG. 12 shows the method of designating two
points around the boundary of a pattern present

15 invention;

FIG. 13 is a flowchart showing the third example
of the evaluation point determining process according
to the present invention;

FIG. 14 shows a projective optical system of a

20 projective exposure apparatus in an
inversion/reduction scanning system; and

FIG. 15 shows a projective optical system of a
projective exposure apparatus in an equimultiple erect

orthoscopic image scanning system.

25



10 eval uation point is designated at the overlap, the points corresponding
to the eval uation point appear as points P,~ and PRe respectively in the
patterns A and B (FIG 10H). In this operation exanple, t ope 8@€r
selects one of the patterns A and H 15 contai ning the desfgﬂgﬁéé al uation
point P, and the coordi nates of the point corresponding to the reticle 3 on
the selected pattern are obtai ned because the position of a reticle, which
has one pattern as a reference and another pattern, can be anmended. 20 FI G
11 is a flowhart prepared with the second process of determ ning the

eval uati on point-taken into account. As shown in FIG 11, when the process
is started, the display device 22 first displays a shot map (step S11), and
an operator designates one point 25 on tgg shot map as an eval uati on point
using the 19 July 2002 20 designation dévice 23 such as a nouse, etc.

(step S12). Th at rocessin nit,.24 of the.caontrol device 21
conputes the cgg?%fgﬁ?gi gp%x,aﬁfyﬁﬂgtﬁ%%sﬁof ﬁgggg *Phe eval uation point P
(step S13), 5 and |ighs th®deRide@itds §entdi pgebbatevalHat{ 0oh pai-at P
(step S14). The data processing unit 24 then determ nes the nunber of

i sted patternsdedctiled didiciwe by fefeprshf)to When attheahetbéragfingatterns i s

O (step S15: 0), it indicates that the designated 10 eval uati on point is
not located in the[ﬁﬁ?erﬁ,SQHW§V§P§aHQﬂfﬁ§§§ﬁtﬁ%Pcﬁ%iﬁﬁﬁt@&paﬁaFﬁ (step

S12). In tais ¢ rdfud %éd&ié‘i@{rﬁe%oo@héhﬁrgéém?n%':‘?Sn?? ortge
operator that the evaluation poi is not located in the pattern, or the
operator is notdfiwt kH afertte dIforsmiwrodbyIgn al are) agkdgnklr engh a unit

not shown in the attached drawi ngs. The operator is notified that it is
necessary to des?Rfhaiei eFeRAl WRPOFS portt B Fetiiledecypiarataed nunber

of patternsi:sé%(éﬁéxéfgégng%,a%%l553£@gdrﬁgfgsary to 20 select a pattern.
Therefore, conttol is passed to the process o obt ai ni ng the coordi nates of
a correspondi ng poi Nin @xpdi@ireChbpb@atub 30 Hdiing tHehe! peEgedte a

plurality of patterns ( step S15 : nore than one), the operator selects one

pattern f¥om ammkpdinsnty| deal ifgr okxppled pat PEPISCtsitvEep SIBPSUr® t he

19 July 2002 21 exanples shown.i.n FI.GS. 10A.and 10B two patterns A and
B cont ai ni ng tkﬁ?QﬁéH%ﬁﬁié%? ﬁo}ﬁﬁuﬁdangﬁggﬁegfSagayoLQSBfSF %ﬁfterns i's
sel ected by therfpesslOsurdNgpparfhtend kompeligeed ;id headpt foPragessing 5
unit 24 conputes the position of the point P~ (P,~ or PpB) corresponding to

t he eval uati on g nicoRfaguras joroj edt | theareanyentibeapl apeofctiavel obt ai ns
the position corresponding to the reticle_ 3 based on the conputed position

( step S17 ) . GHRPIFIHT | br¥PPHR, 18nf!PRe 10 %c6PEEHINATG- %D the Teticle 3
are dispiayed oy e i) ae dovl 6ae22 6sLepnSI8h, d06 et bed ofrgomputing

and di splaying the position of the point PP are the sane as those descri bed
by referring t® Febow8, angrbheiehdr ecohtigetatied expl aheticmntsobm tted
here. 15 In this process, when it is determned in_step S15 that there are
a plurality of i id, the PdsPLrgndesicehe?cottesPpoRdieti PR Hto™Pp can be
conputed for a ; r alyi.t pagt s to disp i nat es of

t he positions, ]d;eﬁ}d'%?%l ffhgr éﬁggnbgbvvggﬁ'tﬁ’e %érée aﬁa%% %%\g{% (r)?ﬁls of two
correspondi Nng RPN LA abgacanphbeds andg dirspt @yedsihg addpt| afse the
operator can designate a.§$inary pattern and a secondary pattern in the
plurality@®f paemank 4o WSpPEgrine ¥abidrhatescef affe acolriesiorrdi ng poi nt

P~ with the for a storage medium. The data processing unit 24
performs the processes described below, and the memory
25 holds a program for performing the processes, and
data required to perform the processes. In addition,

25 the driver 26 is used to install a program and data



25 difference clearly indicated. In this case, it is 19 July 2002 22 al so
possible to conpute and di splay the anount of discrepancy of the
correspondi ng point PRH on the secondary pattern relativg Efltgg
corresponding point P,~ on the primary pattern. 5 In act 3|‘VV R%rating a
liquid crystal substrate, the pattern of the reticle of the first layer is
exposed. On the first layer, a plurality of patterns are exposed and
formed. In evaluating such a liquid crystal substrate, there are the
probl em of 10 pattern joint precision (the amobunt of discrepancy between
adj acent patterns) with the first |layer, and the problemof the overlap
preci sion (the anount of discrepancy between the pattern of the first |ayer
and the overl apping pattern of the secoqﬁalayer) and the 15 overl appi ng

di fference precision (the anbunt of relatlve discrepancy between the

adj acent patter t co ) e d y T.
evaluation is Eg%fr%;&ne%?at%%t h%gg%ﬁﬁggr yg%%gﬁ?t ﬁéa\%?@i njll'r'?y(?:(%x]E the apat terns.
However, the prallce®sahgt han2@ | giunt apgectséomendrpe 58| veshdy it ai ni ng

t he coordi nates of the two corresponding points P~~ ( x, y ) and PPS (x, vy)
in the above ddssdigpedipnoéeviragifeiho$edany 8y ebendheAginMetdind er ence
between the relative positions. 25 en the overlap precision and the

WA
overlapping 78 RuFF3EE5L I MRS ETLE preSSSi%n are measured, or when

the jointsprecisiongdng Negapred i felhgeCase Wske-pabt e indicale no
over | appi ng portions, the evaluation has to be perforned at two points

havi ng t he bouedgahangk Beadgatentl(axichang ifhcoratipdesi othe bettvedre t he two
poi nts. The expqQsure agparatus accordingato t he present enbodinent has the
|

function of eaSitty AESgRATHR t e PhOIPLTAL & aFGinEithe BBENIASFof
patterns. 10 FliGol2.3800sethe f 'tﬂ:%hﬂ'fyg e EXPOSULRARRY Hilke

designating two points around the boundary of ‘patterns accordi'ng to the
present enbodi meAgnmAatshaystam FIS Bdligniery a poi plakei, s demirghgt ed at
t he boundary between _the patterns A and H a point PA the 15 distance a
away frofPthe poPHEOPLlindatrhe: pRtPRLIVIPPIUTAMRE £ FHRT T4 FETERSt ance b
away fromthe point P toward e t esi.gnat ed nd t.he
positions ( PP Y(?%Pofl Yafd égggféﬂ)ggéégrghéfggfré?E%ﬁ&PH&R oi nts on

the plate are abpaiupedit20oBirétaciys anencihe moint 1@d yedRvagnahed at the
boundary between the patterns A and D, a point Q- the distance ¢ away from
the point Q towadr@® tsrrgsi tesndAscanded pgai mthepPabenti dp@ddeadianay from

the point O touar8eihGepabisen b are Jesh sl ofs L ls BaA2 Lhons ( @A
15 the Applicant of the present invention on February 21,
1995. The description of the U.S. Patent Application
Number 08/391588 is included as a part of the
description of the specification of the present
invention. The memory 25 of the control device 21
20 stores shot map data indicating the position of an
exposure area on the plate 6 of each pattern.
Additionally, the memory 25 stores the position of the
reticle 3, the rotation, the magnification of the

projection by the projective optical system 4, the

25 error information about plate scaling, etc., and an



19 July 2002 24 corresponding points are conmputed. In this process, it is
rare and difficult that the operator can set the points P and Q exactly on
t he boundary. According to an enbodi nent of the present 5 'QVBng&Q, t he
poi nts on the boundary near the points designated by the 3% H re
determ ned as the points P and Q In addition, the distances a, b, ¢, and d
fromthe boundary can be designated by the operator, but the nunber of

val ues to be designated 10 by the operator can be reduced by setting a
constantly equal to b, or by fixing the distance at a predeterm ned val ue.
In addition, the-boundary is not always linear. That is, as shown in FIGS.
10A and 10B, a shot map can be generated with the exposure 15 perforned
with overlap. In this case, a virtual boggdary can be generated for use as
a boundary. The virtual boundary can be eely anmended if a parameter is

set to approprighely,adiust e amoup, of, ysil ap Rescri bed bel oy s the

process (third process eéferm ning an evaluation point) perf%}ned

when a poi nt neanehdfeheuldaty tandesi a82had 1hy chite iep0 Iy @ RRANA us 20.
FIG 13 is a flowhart of the third process of determ ning an eval uation

poi nt. As shownon@ FrQGnoxs, p25takebefheeprspesdngs astlarged numiperdiopl ay
devi ce 22 19 ngg 2002 25 first displays a_ghot ﬁap ( teg S21), .and an
operator desi gnBEB5e8n&¥pof At GAPPRYTENAPIPTEE 4 -evaFiBPFORI pdtfit usi ng

the designationgdeyl conL S HReAs18t8RUSEF ol Gt St £l Fds ekBeRurkhe data
processing unit 24 5 determ nes (step S23) whether or” not the process is

set in a node oisevafemtedgte vass poridls exgerswrg .ol Mhepanrtiladnexpbsulte node i s
not set (step S23: NO., then the process is perfornmed in the currently set

node ot her than1§h835%8§@e§eQ&quﬁfﬁﬁﬁkieqql??&Qa%%gg P5ea&8EPNHER node s
set (step S23: %gr?‘ a{:Pﬁg oty 1 drpagRed ko otﬂ‘e?@%%. éﬁéergéénc n step

S24, if the poi esignated by the operator is not positione t the joint
(on the boundarygtwééenshbespesat th8 6tetbeppaistrepangpndadaldolvert he
nearest side of the pattern containing the designated point, and the
position 1@ ameh@eer oRfoeERE FOPHIATE MERENTSLre | @PhdiBotiRGafyroFhat i s,
when the point is_nothjn bu% tﬁ en?.of th attern. .the ev éuation poi nt
is to be design%?%%r%%g}%?'Z fT g%, h%cﬁ%?§?§¥o%%85PﬁglﬁnV ¢ 2" déter mi nes
how nmany patterasiéhsppeivi1 @D itrhacBoyRdakyas ard®spand st actbpeapuaber of
joined patterns) (step S25). Wen the point on the boundary 1s positioned
on t he boundariBswefer woipaisedasinsbidetpot@jesP thd goshowoni af ARG 25
12, it is deterngned th%t t he nunber of joined .

shot such that a target’ value can be obtained to

15 attain a larger yield for a layer requiring high

precision. Accordingly, to adjust the position of a

shot, an amendment value is computed from the error

information stored for a measurement point. When

liquid crystal substrates are put into mass production

20 by the exposure apparatus 20, an amendment value is

read from the memory 25 depending on the evaluation

point on a designated pattern. The rotation error of

the reticle 3 is amended by rotating the reticle 3

using a reticle stage not shown in the attached

25 drawings. The reticle 3 and the magnification error



19 July 2002 26 patterns is 2 ( step S25 : 2 ) , control is passed to step
S27. \When a point such as a point L is |ocated on the circunference, or
when it is located in a non-pattern area, it is deterninﬁgoﬁ?aéobze nunmber
of joined 5 patterns is one or 0 (step S25: 1 or 0), contPa4y turned to
step S22, and the evaluation point is designated again. In this case, the
di spl ay device 22 displays to-the operator that the nunber of joined
patterns is ~ or 0, or the operator is notified of the 10 information by an
alarm etc. through a unit not shown in the attached draw ngs. Then, the
operator is infornmed by the display, etc. that it is necessary to designate
the eval uation point again. In addition, when the point is positioned at,
for exanple, the 15 point Mor N, it is term ned that the nunber of
joined patterns is 3 or 4 (step S25: 3 ot"nore), and control is passed to
step S26 where ¢ rat. el ec 1 p. S p..S2 oper at or
desi gnates the 05]: ?Crl?a%f% r%(g%caﬁ%e% négatnldgghhegéég%ﬁnd%ré%gé?ee?ﬁe %?ét t wo

sel ected pattemdsinfheRe 188s0fd2nPROGRESE RE WAL p24E08PYLESpE@apOSi ti ons
of the points ( PRa and PRH or Q- and QRS ) corresponding to the above
descri bed two poistes: (4 ProwaddPHher qpriaall Gexisonft Hhea eprajecivwt ep S28 )
, 25 conputes the po itiong&trelat've osition of the point 19 July
2002 27 on t he °8&d5RdarySH& &r o Iaaq‘f%tﬁrbgt Brefary Spltt 3rif™Sind

out puts the resuht; @ the display device 22 (step S29). At this tine, the
coordi nates of the conputed positions of the two points can be displayed, 5
and the sel ect ed pabDescriced beldwspsaybd pogethserof Dbscerhidimdare i s an
enbodi ment of the _present invention. However, the present invention is not
limited to theS¥FdVetdOsicPBEF SibddienEPOBHe SRPIFE WPhIaPIY Nar i ous

appl i cations w.th tth%e Qferﬁggdi!‘rgeﬁ@(:hn%lg?‘haﬁggce%% Cgvélh%@ro‘%se”t
i nvention. For exanpl € according to each of the abéve descri be
enbodi ments, theiproiecibratedposuaejepparaids o5 ofed adresk iforrieg
st ep-and-repeat systemfor an LCD. However, the scope of the present
10 part of one LCD. It is common to have a plurality of
evaluation points on a joint side. However, since the
number of evaluation points increases when the number
of shots forming part of an LCD is large, or when
there are a plurality of LCDs on a plate, an
15 evaluation time, especially a measurement time is
taken. Therefore, in consideration of the necessary
precision or production experience for a layer to be
exposed, the evaluation time can be shortened by
decreasing the number of LCDs on a plate to be
20 evaluated, or by evaluating in detail only one LD on
the plate and decreasing the number of evaluation
points of other LCD of the plate into the smallest
possible number. Described below is the process

performed when an evaluation point is determined on

25 one target point.



15 invention can be furthernore extended. The present invention can be
applied not only to the projective exposure apparatus in the

st ep-and-repeat systemfor an LCD, but also to the projeq%tﬁg %@pgsure
apparatus in the step-and-repeat system for a sem conductOr ¥ ment ,

i mage pickup device (CCD, etc.), base board reticle, thin-filmmagnetic
head, etc. Especially, the projective exposure apparatus in the

st ep- andrepeat system for a sem conductor el enent has been discl osed by
USP4, 748, 478, and the disclosure is 25 included as a part of the
specification of- the present 19 July 2002 2a invention. In addition to
the proj ective exposure apparatus in the step-and-repeat system the
present invention can be applied to thelgrojective exposure apparatus 5 in
the scanning system In the projective éXposure apparatus in the
step-and-repeal syskem idhe KVaskagachs aovad fyeappcedetarned di stance,
and a pattern is exposed onto an €xposure area. o} & other han . in the
proj ective expasteemappagat 4 | Svhbeasconni pgid® sygt ethe a gfidl and an
XY stage are synchronously noved, and a pattern is exposed onto an exposure
area. The proj apppvatugpodir ecappdiaguste n thige Brafahhg apdimdantc! udes an

i nversion/redugtion st em and apn_equi mil ti pl.e erect orthascopic jjrage
system The 15ﬁ%F8j§%é\Rf%ﬁﬁﬁ%ufa %%Bg%apusﬁﬁ$t éngegr'§%V¥% tion
scanni ng system;k-g+0ht8p1Y: %daf%ho%eﬁhﬁowg%%FPEl%Le@%H5%AMBﬂé%é€B% _

proj ective exposure apparafus in the equinultiple erect orthoscopic inmge

scanni ng syst edessgoiten asedpdint LGDsthd heheex pospirass 20h epeEdnettion n t he

scanni ng systemfor LCDs is disclosed by USP5, 579,147, and the exposure

apparatus in t RelBEanPIRG BROSRUBR LR C6NdGE 68 EPERed® @ MOUFSscl osed by
USP5, 473, 410. h di osyhe i srkncku Ln e i cadi t he

pr esent invent?g%'zgggébagg%ft ggbfhz gﬁgg%oghgeSo?ﬁfh%mbggfgﬂfg%ﬁbention.
19 July 2002 28nFl#he l4implay gbBowset E2 pr @irert bvie epbinpak sysSt @am of the
projective exposure apparatus in _the inversion/reduction scanningﬁfystenl
As shownlPn Fl&vaiuatige reRiRteF3 ¢8SigRrahPAat@d itha hBaPedtandear 5 ( in
aslit form) | ti € avi,n nger, si_de in_t irection
vertical to théﬁéggﬁé?hg%‘?’écﬁ%%% ue?x%lgxgiﬂroce%?‘?(?n)%'so etsﬁgnlrg% I¢le 3, and

the reticle 3 tgeseataegretedsspgednot ¥R o eRe dbhegblodealieag2tihe Y axis
during the exposing process. The 10 illustration area | AR (whose center
actual | y mat chesmphtesptheatocaxdsnakesi B proj ¥ét ed sheoshids peat ©£6 t hr ough

the projective_optical system4 hereby form ng an exposure area | A which
is aproj ectfdn Y2 u?ﬁ18n59?§n¥o§nfséﬁ8 %g3COnjugate to the illustration

15 area AR Since §henphapgtBePRt 2kNSe BB BT LR LARGE pRGRLASLEnEhe | mage
on the reticle, the plate is scanned at a speed of Vp in synchronization

with a reticl eu@itn2dheonpptsit thdi pestitdan(pd tthe pdinted;i on &heng the Y

axis) of the di{ecti n of the 20, VR speed, tggreb, 0ssSi bl exgosing t he
shot area SA o-®he PIGHRE &P e iﬁ%& Y E I PPBARFaEFESPI y

depends on thegjeduced JRONIdIHARN 861 ER8NPER) £ALT ¥8:i APt CBlL Eustem The
pattern of the pattern area PA™of the reticle 3 is correctly transferred as
plate 6, the data processing unit 24 obtains the
20 coordinates of the center of the pattern A relative
to the center of the plate 6 on the plate 6, and the
coordinates of the point P, on the plate 6
corresponding to the evaluation point P relative to

the center of the pattern A. The coordinates of the

25 P, on the plate 6 from the center of the place can be



25 reduced on the shot area SA on the plate 6. The width 79 July 2002 30
along the longer side of the illustration area AR is designed to be |arger
than the pattern area PA on the reticle 3, and smaller th@g &E? ﬂ?%iﬁUﬁ]

wi dth of the shielding area ST so that the entire pattern H % can be
illustrated by scanning the reticle 3. FIG 15 mainly shows the projective
optical systemof the projective exposure apparatus in the equinultiple
erect orthoscopic i mage scanning system As shown in FIG 15, the reticle 3
isillumnated in 10 the rectangular ( in a slit form) illustration area

| AR having a longer side in the direction vertical to the scanning
direction (Y axis direction) of the reticle 3, and the reticle 3 is scanned
at a speed of VR in one direction al ong Y axis during the exposing 15
process. The difference fromthe above déscribed projective optical system
of the projecti u t i { i on/ g canni ng
systemis that t\éﬁgg)éﬁgtﬁ eBg ?gggiégnﬁ% %éggs%éé%%%¢8€éf%&s§%%ﬂ$%nﬁgati on
with a reticle Jechohe sane datectpscddsingnuhie -24li eeabueasalang the Y
axis ) of the direction of the VR speed because the plate 6 obtains an
equi nul ti pl e er eoprdinhsesopi cthaeecexms sReNd hedi gt radrsiirgttiad e 3.

Therefore, the scanni ng speed VP i ctyal | ual to the scanni speed
VR The pattern® SDC&E %fe Pht v np_g?g% _gAO(ﬁf/ &h%e F%{:f“ﬁ{‘% §‘aivém9033’eectly
19 July 2082 3lphiapshery edsaspeaw)mul trgkeugh i SABbvar @R <34 ¢k d he
plate 6. The present invention can be applied to the above descri bed

proj ective expopupeesppar at tisei rpdsigci®rscefini higesystasnibgmanor ipegritn t he
menory of the control devjce accordingFto the present invention the

i nformation aboiPO4lfet Fel e°%a pPBj eEFFVELBpt FOAFCSPOPEMRTet &° i Fhthe
system of an eXBQéELQtQBP?E%%.t e é%e&cﬁgv%ﬁﬁ¥Qﬂi&?@t@Ppééﬁ?%% in the

scanning 10 system as we e projective &xposure apparatus in the
st ep- and- r epeat capptieadcanTsd sia e pappksedngouan tLLD, has IHE darguakor
el enent, an inage pickug device (CCD, etc.), a base board reticle, a
thin-fil mtAagnefP¥ifeads eigplay the computed position of the point

P, on the reticle (step S6).

The designation of an evaluation point is not
limited to one point, but two or more points can be
designated. When two or more points are designated,

15 they are collectively designated in step S2. Then,
the positions of two or more evaluation points
designated in step S6 are collectively displayed.
Otherwise, a series of the above described evaluation
point determining process can be repeated the times

20 equal to the number of the evaluation points to be
designated.

FIG. 9 shows an example of a display of the point
P, on the reticle corresponding to the evaluation

point P by the display device 22. As shown in FIG.

25 9, the display device 22 displays the shot map and the



15 In addition, for exanple, a high-tenperature and hi gh-pressure nercury
exposure apparatus is described in the above nentioned enbodi nent. However,
the scope of the present invention is not limted to this1ggghégaéion. That
is, it can be applied to an ArF 20 exposure apparatus and an exposure
apparatus. The EX exposure apparatus is disclosed by USP5, 260, 151, and the
disclosure is included in the specification of the present invention as a
part of the disclosure of the specification of the present invention. 25
Furthernore, the present invention can al so be applied 19 July 2002 32 to
a VUV exposure apparatus using a vacuumultraviolet area |light as an
illumnation |ight for exposure such as an F2 |aser |ight (having

wavel ength of 157), an EUWV exposure apparatus using a light having a 5
wavel ength of 5 through 15 nmas an illumnation light for exposure, and an
exposure appar agds§rd¢hR@ed CBar 0esle Pad$a Th&£t DEAM SeiCk asp an 2hd aygHxposur e
appar atus, an-ion beam exposure apparatus, etc. Furthernore, the present

i nvention can accepfingteas ¢f thbeat posphlier @Ri nonhe thieanbyerticded &an be
applied to a DUV exposure apparatus usin Kr F. excinmer |aser beam a g
line, an i |ineSOBTESPRRAIRT| | FQni RS or?qﬁ%d'lﬂtlf%‘? eRpbstr ef F@Pt hérnore,
the present |nvgnilen: A3 BROGUCE LS SN XEORLT ARNAALLS; AECOT diag Lo
each of the above described enbodiment's by incorporating an illum nating
optical system @nepbapr fHsechilyeonpt egahpigsbema( disanagl eetthedophindal
systenm) conprising a plurality of lenses into the body of an exposure
appar at us, by 2btcorhe@BHPUS r had PRPE WRe £FIVdErates ag@ Péticl e
exchange mechanj t co it I tion
ni ¢ aceordi ng voophePBl2r Yol BHErs e Rachca Ts PRER. 8y 57 RS
exposure appar aptsSced8d hd odathy pdidesiding (eheet rig 2anadidesd mant,
operation confirmation, etc.) the entire 19 July 2002 33 system In
addition, it isamerfmedtt valugn exposspendbpar &hes peiptodiceani the cl ean
roomin ich the ¢l eanpess, etc. is well naged. Additignally, an LCD
v ce. al8an CONELE oS SLER: T SOt AT pPORUCRT EHEBYGn tRerSRlps o
designi ng the fARCHERENENGaiNE BETERENBDSS1Ly @edle¥bCEp generating a
reticle based on the designing step, generating a glass substrate, a wafer,
etc., an exposure appausai ushaccExmhangyd oappehabdhist kecaboiagl Ocalesbei bed
enbodi nments transferring a predeterm ned pattern to_a glass substrate, a
wafer, etc., asee®®tihg %WEQQ?%%nFCO%?%inSHEO%?HFEFﬁprrBEééé? atBfndi ng

| ! ! . . .
process, a Rggh&g%ﬁ?ﬂ&%xg&gﬁ)co%&f&?& 806568k LRSYRLAM pe16n {Re

| ndustri al ording to the present 1 nvention, an operator
can desi gnate areopti®nad ewdlatiyontpei nbpemagogr apbsighashay mapedi spl ay
screen, and can correctly ) .
evaluation point P on the displayed shot map.
Therefore, an amendment value corresponding the
obtained coordinates can be quickly detected, and
correct pattern exposure to a substrate can be
20 completed within a short time.
Described below is the second process of
determining an evaluation point by the exposure
apparatus 20 according to the present embodiment.

When a screen is generated in producing a ligquid

25 crystal substrate, each pattern overlaps ancther



20 and automatically obtain the position of the evaluation point on a
reticle. Therefore, an anendnent val ue on the point can be easily obtained,
and an LCD substrate, etc. can be precisely generated mﬁt@%g g{z@&gt time.
In addition, the operations of 25 designating an eval uati H nd
readi ng the 19 July 2002 34 coordi nates can be performed not manually,
but on the display screen, and the evaluation point and the coordi nates can
be easily changed and corrected. Therefore, the operator can efficiently
performthe 5 operations. Additionally, a plurality of evaluation points
can be simultaneocusly designated, and corresponding patterns can be
automatically provided, thereby furthernore inproving the operation

ef ficiency. 19 July 2002 35 CLAIMS 1. exposur e apparatus exposi ng a
pattern on a reticle onto an exposure ar of a substrate, conprising

cont ol reans L. Ganty o g an expasuies apetatLon of Lhs, sxposuie

apparatus, the ESNt oI feans havin r I'0h ncludi Ag~t he OSure area

of the substraterard thear ebingl e10di Sphey nMeBas desighspiayi ngra ewt map
show ng the exposure area, the display neans being connected to the control

means; desi gnat iece lwediornf @oidesiBnat i hige aahopt mepawheosia issyremm tie shot

map, the designati on neans bejng connected to the controller; and_out put
means for out putgﬁnﬁﬁaitﬁ%orﬁéﬁ 52‘%15’8&1"%0&?9 i&'ﬁ‘eopollﬁlézsr erd (f"l"\li;é Prs

5 on the reticle 3 corresponding to the evaluation point
P. As shown in FIG. 10A (in this example, only the
patterns A and B are referred to in the descriptions),
the joint between the patterns A and B refers to the
overlap of +the patterns. Therefore, when an

10 evaluation point is designated at the overlap, the
points corresponding to the evaluation point appear
as points P.,, and P, respectively in the patterns A
and B (FIG. 10B). In this operation example, the
operator selects one of the patterns A and B

15 containing the designated evaluation point P, and the
coordinates of the point corresponding to the reticle
3 on the selected pattern are obtained because the
position of a reticle, which has one pattern as a
reference and another pattern, c¢an be amended.

20 FIG. 11 is a flowchart prepared with the second
process of determining the evaluation point taken into
account. As shown in FIG. 11, when the process is
started, the display device 22 first displays a shot
map (step S11), and an operator designates one point

25 on the shot map as an evaluation point using the



.corresponding to the designated position, the output neans being connected
to the controller 2. The apparatus according to claim1, further conprising

a reticle exchange neans for holding a plurality of reti é?ﬁ- QQQ and
[ exposure control neans] the control neans [foe exposingf EX %oses a
part of patterns on the plurality of reticles as overlapping onto the
substrate. 3. The apparatus according to claim 2, wherein said output neans
out puts plural pieces of information about the position of the reticle when
t he designated position refers to the overlapping portion. 19 July 2002
36 4. The apparatus according to claim?2, further conprising: selection
nmeans for selecting informati on about a position of a reticle from anong
the plurality of reticles corresponding.to the overlapping portion when the
desi gnat ed position refers to the overl & ping portion. 5. The apparatus

according to c gfiat:. %r% Q’lscal d énfs(&ctnhatégn abr%l&sé heegcc)sm an of the

reticle refers "'éast © of & position f Fom & tent & e?etlcle

and a posi ti onswqm a geaher @a&et R RAt bebBes8indn @XPOSPIE PPA US
exposing a pattern on a reticle onto a plurality of exposure areas of a

substrate, conpensrnd sevdage 2ieargnfuresst ing ngoonfivonatesol i(pcl wdi ng t he
plurality of exgosure areas of the substrate, the reticle, and _an error of

the exposure ifAPcbRFeSRORIRMR L hi e (HEHITLRR (RPUIT & Jotifee Sh¥as

5 and lists the patterns containing the evaluation p01nt
P (step S14). The data processing unit 24 then
determines the number of 1listed patterns of the
reticle 3 (step S15). When the number of patterns is
0 (step S15: 0), it indicates that the designated

10 evaluation point is not located in the pattern, an
evaluation point is designated again (step S12). In
this case, it is indicated on the display device 22
to the operator that the evaluation point is not
located in the pattern, or the operator is notified
15 of the information by an alarm, etc. through a unit
not shown in the attached drawings. The operator is
notified that it 1is necessary to designate an
evaluation point again. If the determined number of
patterns is 1 (step S15: 1), it is not necessary to
20 select a pattern. Therefore, control is passed to the
process of obtaining the coordinates of a
corresponding point on the reticle 3 (step S17). When
there are a plurality of patterns (step S15: more than
one), the operator selects one pattern from among a

25 plurality of 1listed patterns (step S16). In the



di splay neans for displaying a shot map showi ng the exposure area, the

di spl ay nmeans bei ng connected to the control neans; designation neans for
designating an optional position on the shot nap, the desigpgh}g&ofeans
bei ng connected to the controller; and [storage nmeans for StUOrM nNg

i nformati on about an error of the exposure 19 July 2002 37 in
correspondence with the plurality of exposure areas; and] an output neans
for outputting the information about the error of the exposure at the
desi gnat ed position based on the infornmation stored in said storage unit.
7. A method of exposing a pattern on a reticle onto an exposure area of a
substrate, conprising providing information including the exposure area of
the substrate and the reticle displaying shot map showi ng the exposure
area; designating an optical position onzghe shot map; and outputting

desi gnat ed posi EE 8% RRENGA BFCoxposing d okt el ofd FEETHE onto an
exposure area ofy anduBsthat8intARPEhSE| 8Gaih8t8bBPSo Pht Ub SPH&YI fWay Shot map
showi ng the exposure area; desighating an optional position on the shot
map; and and one of the patterns is selected by the operator.
When a pattern is selected, the data processing
5 unit 24 computes the position of the point P, (P, or
PpB) corresponding to the evaluation point P on the
projection area (on the plate 6), and obtains the
position corresponding to the reticle 3 based on the
computed position (step S17). The positions Py, and Py,

10 corresponding to the reticle 3 are displayed on the
display device 22 (step S18). The method of computing
and displaying the position of the point P, are the
same as those described by referring to FIG. 6, and
therefore the detailed explanation is omitted here.

15 In this process, when it is determined in step S15
that there are a plurality of patterns, the positions
of the corresponding point P, can be computed for all
the plurality of patterns to display all coordinates
of the positions, and the difference between the

20 relative positions of two corresponding points can be
computed and displayed. In additicn, the operator can
designate a primary pattern and a secondary pattern
in the plurality of patterns to display the
coordinates of the corresponding point P; with the

25 difference clearly indicated. In this case, it is



.outputting information about the position of the reticle corresponding to

t he designated position. 9. The nethod according to claim8, f~,:rther
conprising the step of: exposing a part of the patterns1§nIQQ?OBgurality of
.reticles as overlapping onto the substrate. 10. The neth dJ ording to
claim9, further conprising the step of: outputting plural pieces of

i nformati on about the position of the reticle when the designated pcsition
19 July 2002 38 refers to the overlapping portion. 11. The nethod according
to claim9, further conprising the step of: selecting the information about
the position of-a reticle fromanong the plurality of reticles
corresponding to the overl appi ng portion when the designated position
refers to the overl apping portion. 12. nmet hod of exposing a pattern on a
reticle onto an plurality of exposure afeas of a substrate, conprising:
provi di ng the allLLy. expos eas_Qf .t sh,rat reticle,
and an error o%%élepgé%%gé?e%n CC%om r“g%epo%’agngtég%ilt%#)t r{ae p%%?%‘il‘]lgt §%of
exposur e areasdibSibpandd fShohe Mprshoadrtiide pbunal isy ofn expesure
areas; designating an optional position on the shot map; and [storing

i nformati on absRgordaxy rmatiérn elagiomurte ithecopreeponddnag ppihtt he

plurality of exposur e, areas, and% outgutting the information about the
error of the epor ENGt PThB2HEsPYhE®El  positi on according to the stored
i nformatipn. In actually generating a liquid crystal

substrate, the pattern of the reticle of the first
layer is exposed. On the first layer, a plurality of
patterns are exposed and formed. In evaluating such
a liquid crystal substrate, there are the problem of

10 pattern joint precision (the amount of discrepancy
between adjacent patterns) with the first layer, and
the problem of the overlap precision (the amount of
discrepancy between the pattern of the first layer and
the overlapping pattern of the second layer) and the

15 overlapping difference precision (the amount of
relative discrepancy between the adjacent patterns on
the second layer) with the second layer. The
evaluation is performed at the boundary or in the
vicinity of the patterns. However, the problem of the

20 joint precision can be solved by obtaining the
coordinates of the two corresponding peoints P, (x, y)
and P,; (x, y) in the above described processing
method, and by obtaining the difference between the
relative positions.

25 When the overlap precision and the overlapping



13. A nethod of exposing a pattern on a reticle onto an plurality of
exposure areas of a substrate, conprising the steps of: displaying a shot
map showi ng the plurality of exposure areas; designating 0 tb I
position on the shot map; storing information about an erf%HuBf Qﬁg
exposure in corrspondence with the plurality of exposure areas; and
outputting the information about the error of the 19 July 2002 39
exposure at the designated position according to the stored infornmation.

14. A comput er-readabl e storage nmedium storing a 5 conputer program for
realizing a nethed of exposing a pattern on a reticle onto an exposure area
of a substrate, conprising: an area storing a program for displaying a shot
map showi ng the exposure areas; and 10 an area storing a program for
outputting informati on about a position(%3the reticle corresponding to the

desi gnat ed positi, on the shot, map. 15 15. A co t er-readagbl e, st orage
med: gm st or EongI Qlﬂ-%gﬁﬁﬁpéﬁe BY-&grah rarreeé‘ﬁaz?“}fge‘gplrjﬁﬁ HEEbf & piathy g

pattern on a rebi-ekesaRh0 2sPlilAlidel OhneXPRSUIR Y eafePl Fstbstdate,
conprising: an area storing a programfor displaying a shot 20 map show ng

the plurality ofindipaser ecaoas;lappige pcttardny) ahy eyraedmadeiirgriats ng an
optional position on the shot map; an area storing a programfor storing
i nformation abotiP B @eFEPTER RE &XS0 HPEE s heorimes géird d@%h o5 t he

plurality gf eX88§gE%nacr eh@éét s Ay %9?%&2 HL Al ee%} SLgLing, &

program fof outpatting t I AT Or et ifoNn’ abott . the  érror of t hé Exposur e at

t he desi gnat ed psifAtsaccomnmtiengekpobliesStaypirda ti®r ARo@ding to the
present embodiment has the function of easily
designating the two points around the boundary of
patterns.

10 FIG. 12 shows the function of the exposure
apparatus designating two points around the boundary
of patterns according to the present embodiment. As
shown in FIG. 12, when a point P is designated at the
boundary between the patterns A and B, a point P, the

15 distance a away from the point P toward the pattern
A, and a point P, the distance b away from the point
P toward the pattern B are designated, and the
positions (P, (%X, y) and P,, (x, y)) of the
corresponding points on the plate are obtained.

20 Similarly, when the point Q is designated at the
boundary between the patterns A and D, a point Q, the
distance ¢ away from the point Q toward the pattern
A, and a point Q, the distance d away from the point

Q toward the pattern D are designated, and the

25 positions (Q,, (x, vy) and Q. (x, vy)) of the
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boundary can be generated for use as a boundary. The

virtual boundary can be freely amended if a parameter

is set to appropriately adjust the amount of overlap.

Described below is the process (third process of

20 determining an evaluation point) performed when a

point near the boundary is designated by the exposure
apparatus 20.

FIG. 13 is a flowchart of the third process of

determining an evaluation point. As shown in FIG. 13,

25 when the process is started, the display device 22
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first displays a shot map (step S21), and an operator
designates one point on the shot map as an evaluation
point using the designation device 23 such as a mouse,
etc. (step S22). Then, the data processing unit 24
5 determines (step S23) whether or not the process is

set in a mode of evaluating two points near a joint
portion. If the mode is not set (step $23: NO), then
the process is performed in the currently set mode
other than the above described mode. If the above

10 described mode is set (step S23: YES), then control
is passed to the next step S24.

In step S24, if the point designated by the
operator 1is not positioned at the joint (on the
boundary), then the position of the point is amended

15 to the nearest side of the pattern containing the
designated point, and the position is amended onto the
boundary. When there is no bcoundary, that is, when
the point is nothing but the end of the pattern, the
evaluation point is to be designated again.

20 Then, the data processing unit 24 determines how
many patterns the point on the boundary correspond to
(the number of joined patterns) (step S25). When the
point on the boundary is positioned on the boundaries
of two patterns as the points P and Q shown in FIG.

25 12, it is determined that the number of joined
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patterns is 2 (step S25: 2), control is passed to step

S27. When a point such as a point L is located on the

circumference, or when it is located in a non-pattern

area, 1t i1is determined that the number of joined

5 patterns is one or 0O (step $25: 1 or 0), control is

returned to step S22, and the evaluation point is

designated again. In this case, the display device

22 displays to-the operator that the number of joined

patterns is 1 or 0, or the operator is notified of the

10 information by an alarm, etc. through a unit not shown

in the attached drawings. Then, the operator is

informed by the display, etc. that it is necessary to

designate the evaluation point again. In addition,

when the point is positioned at, for example, the

15 poeint M or N, it is determined that the number of

joined patterns is 3 or 4 (step $25: 3 or more), and

control is passed to step S26 where the operator
selects two patterns.

In step S27, the operator designates the primary

20 pattern and the secondary pattern for the two selected

patterns. Then, the data processing unit 24 computes

the positions of the points (P, and Py, or Q. and Q)

corresponding to the above described two points (P,

and P, or Q, and Q,) on the reticle (step 528),

25 computes the position (relative position) of the point
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on the secondary pattern relative to the primary
pattern, and outputs the result to the display device
22 (step S29). At this time, the coordinates of the
computed positions of the two points can be displayed,
and the selected pattern can be displayed together.

Described above is an embodiment of the present
invention. However, the present invention is not
limited to the above described embodiment, but can be
applied to various applications with the scope of the
technical concept of the present invention.

For example, according to each of the above
described embodiments, the projective exposure
apparatus is operated in the step-and-repeat system
for an LCD. However, the scope of the present
invention can be furthermore extended. The present
invention can be applied not only to the projective
exposure apparatus in the step-and-repeat system for
an LCD, but also to the projective exposure apparatus
in the step-and-repeat system for a semiconductor
element, image pickup device (CCD, etc.), base board
reticle, thin-film magnetic head, etc. Especially,
the projective exposure apparatus in the step-and-
repeat system for a semiconductor element has been
disclosed by USP4,748,478, and the disclosure is

included as a part of the specification of the present

& ()-
Oon



10% /& ()-&$! 10%/ & ()-&$! 10%/& ()-&$! 10% /& ()-&$

10% & ()-&$n(((((((Of)b@ 0!'!10988& ()-$ |

f10%& ()-=s10%& ()-!210%& ()- 10/ 10/ 19 July 2002

.10/ 2@0% & ()-3f)G*N+j, 2-j-k-1-mz[PE:! 10z 10z y

10z! 10%& ()-$! d! 109 ()-$! 1092 & ()-$!! 10%&' ()-$! 5! 10%& ()-$mz-}-A. .

I T/}A<PE: | 1L+ 10%: & ()-Hsl 10%& ()-193 @ 10%& ()-!3 @ 10% ()-S

109% ()-s! y10%& ()-T//>00[ 1\ 1] 171k1yk] CO! z109%&& ()- 10 10 10 HL+ 10%& ()- H
LL+ 109%& ()-H | L+ 10990& ()-H L+ 10965& ()- Hk1n1119@w22}[ 9] 00! &

10%& ()-9% ! & 109& ()-% & 10%&' ()-% & 10%& ()-% |

N109GT& () - s10%& () - 2i 33WH4b5e5f 5wU6+0

28
invention.

In addition to the projective exposure apparatus
in the step-and-repeat system, the present invention
can be applied to the projective exposure apparatus

5 in the scanning system. In the projective exposure
apparatus in the step-~and-repeat system, the XY stage
is moved by a predetermined distance, and a pattern
is exposed onto an exposure area. On the other hand,
in the projective exposure apparatus in the scanning

10 system, a reticle and an XY stage are synchronously
moved, and a pattern is exposed onto an exposure area.
The projective exposure apparatus in the scanning
system includes an inversion/reduction system and an
equimultiple erect orthoscopic image system. The
15 projective exposure apparatus in the
inversion/reduction scanning system is often used for
semiconductor elements while the projective exposure
apparatus in the equimultiple erect orthoscopic image
scanning system is often used for LCDs. The exposure
20 apparatus in the scanning system for LCDs is disclosed
by USP5,579,147, and the exposure apparatus in the
scanning system for semiconductor elements is
disclosed by USP5,473,410. Each disclosure is
included in the specification of the present invention

25 as a part of the disclosure of the present invention.
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FIG. 14 mainly shows the projective optical
system of the projective exposure apparatus in the
inversion/reduction scanning system. As shown in FIG.
14, the reticle 3 is illuminated in the rectangular

5 (in a slit form) illustration area IAR having a longer
side in the direction vertical to the scanning
direction (Y axis direction) of the reticle 3, and the
reticle 3 is scanned at a speed of V, in one direction
along the Y axis during the exposing process. The

10 illustration area IAR (whose center actually matches
the optical axis AX) is projected onto the plate 6
through the projective optical system 4, thereby
forming an exposure area IA which is a projection area
in a slit form, and is conjugate to the illustration
15 area IAR. Since the plate 6 obtains an inverted image
against the image on the reticle, the plate 6 is
scanned at a speed of V, in synchronization with a
reticle 3 in the opposite direction (in the +
direction along the Y axis) of the direction of the
20 V. speed, thereby possibly exposing the shot area SA
on the plate 6. The scanning speed ratio V,./V;
actually depends on the reduced magnification of the
projective optical system. The pattern of the pattern
area PA of the reticle 3 is correctly transferred as

25 reduced on the shot area SA on the plate 6. The width
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along the longer side of the illustration area IAR is

designed to be larger than the pattern area PA on the

reticle 3, and smaller than the maximum width of the

shielding area ST so that the entire pattern area PA
5 can be illustrated by scanning the reticle 3.

FIG. 15 mainly shows the projective optical
system of the projective exposure apparatus in the
equimultiple erect orthoscopic image scanning system.
As shown in FIG. 15, the reticle 3 is illuminated in

10 the rectangular (in a slit form) illustration area IAR
having a longer side in the direction vertical to the
scanning direction (Y axis direction) of the reticle
3, and the reticle 3 is scanned at a speed of V, in
one direction along the Y axis during the exposing

15 process. The difference from the above described
projective optical system of the projective exposure
apparatus in the inversion/reduction scanning system
is that the plate 6 is scanned at a speed of V, in
synchronization with a reticle 3 in the same direction

20 (in the - direction along the Y axis) of the direction
of the V, speed because the plate 6 obtains an
equimultiple erect orthoscopic image against the image
on the reticle 3. Therefore, the scanning speed V, is
actually equal to the scanning speed V,. The pattern

25 of the pattern area PA of the reticle 3 is correctly
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transferred as equimultiple on the shot area SA on the
plate 6.

The present invention can be applied to the above
desqribed projective exposure apparatus in the
scanning system by storing in the memory of the
control device according to the present invention the
information about a reticle, a projective optical
system, etc. in the system of an exposure apparatus.

The projective exposure apparatus in the scanning
system as well as the projective exposure apparatus
in the step-and-repeat system can also be applied to
an LCD, a semiconductor element, an image pickup
device (CCD, etc.), a base board reticle, a thin-film
magnetic head, etc.

In addition, for example, a high-temperature and
high-pressure mercury exposure apparatus is described
in the above mentioned embodiment. However, the scope
of the present invention is not limited to this
application. That is, it can be applied to an ArF
exposure apparatus and an EB exposure apparatus. The
EX exposure apparatus is disclosed by USPS5, 260,151,
and the disclosure is included in the specification
of the present invention as a part of the disclosure
of the specification of the present invention.

Furthermcore, the present invention can also be applied
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to a VUV exposure apparatus using a vacuum ultraviolet
area light as an illumination light for exposure such
as an F2 laser light (having wavelength of 157), an
EUV exposure apparatus using a 1light having a
5 wavelength of 5 through 15 nm as an illumination light
for exposure, and an exposure apparatus using a
charged particle beam such as an X ray exposure
apparatus, an . ion beam exposure apparatus, etc.
Furthermore, the present invention can accept air as
10 the atmosphere in the chamber, and can be applied to
a DUV exposure apparatus using a KrF excimer laser
beam, a g line, an i line, etc. as an illumination

light for exposure.
Furthermore, the present invention can produce
15 an exposure apparatus according to each of the above
described embodiments by incorporating an illuminating
optical system and a projective optical system (or an
electro~optical system) comprising a plurality of
lenses into the body of an exposure apparatus, by
20 connecting wire and pipe with a reticle stage (reticle
exchange mechanism), and an XY stage, a control unit,
and a designation unit according to the present
invention attached to +the body of the exposure
apparatus, and by totally adjusting (electric

25 adjustment, operation confirmation, etc.) the entire
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system. In addition, it is desired that an exposure
apparatus is produced in a clean room in which the
cleanness, etc. is well managed.
Additionally, an LCD device, a semiconductor
5 device, etc. are produced through the steps of
designing the function and the performance of a
device, generating a reticle based on the designing
step, generating a glass substrate, a wafer, etc., an
exposure apparatus according to each of the above
10 described embodiments transferring a predetermined
pattern to a glass substrate, a wafer, etc.,
assembling a device (containing a dicing process, a
binding process, a packaging process), checking the

entire system, etc.

15
Industrial Applicability
According to the present invention, an operator
can designate an optional evaluation point on a
graphical shot map display screen, and can correctly
20 and automatically obtain the position of the

evaluation point on a reticle. Therefore, an
amendment value on the point can be easily obtained,
and an LCD substrate, etc. can be precisely generated
within a short time. In addition, the operations of

25 designating an evaluation point and reading the
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coordinates can be performed not manually, but on the
display screen, and the evaluation point and the
coordinates can be easily changed and corrected.
Therefore, the operator can efficiently perform the
5 operations.

Additionally, a plurality of evaluation points
can be simultaneously designated, and corresponding
patterns can be automatically provided, thereby

furthermore improving the operation efficiency.
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CLAIMS

1. An exposure apparatus exposing a pattern on a reticle onto an
exposure area of a substrate, comprising :

control means for controlling an exposure operation of the exposure
apparatus, the control means having information including the exposure
area of the substrate and the reticle;

display means for displaying a shot map showing the exposure area,
the display means being connected to the control means;

designation means for designating an optional position on the shot
map, the designation means being connected to the controller; and

output means for outputting information about a position of the reticle
corresponding to the designated position, the output means being connected

to the controller

2. The apparatus according to claim 1, further comprising :

a reticle exchange means for holding a plurality of reticles; and

and [exposure control means] the control means [foe exposing] that
exposes a part of patterns on the plurality of reticles as overlapping onto the

substrate.

3. The apparatus according to claim 2, wherein
said output means outputs plural pieces of
information about the position of the reticle when the

designated position refers to the overlapping portion.
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4. The apparatus according to claim 2, further
comprising:
selection means for selecting information about
a2 position of a reticle from among the plurality of
reticles corresponding to the overlapping portion when
the designated position refers to the overlapping

portion.

5. The apparatus according to claim 1, wherein
said 4information about the position of the
reticle refers to at least one of a position from a

center of the reticle and a position from a center of

the pattern.

6. An exposure apparatus exposing a pattern on a reticle onto a
plurality of exposure areas of a substrate, comprising :

storage means for storing information including the plurality of
exposure areas of the substrate, the reticle, and an error of the exposure in
correspondence with the plurality of exposure areas;

display means for displaying a shot map showing the exposure area,
the display means being connected to the control means;

designation means for designating an optional position on the shot
map, the designation means being connected to the controller; and

[storage means for storing information about an error of the exposure
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in correspondence with the plurality of exposure areas; and]
an output means for outputting the information about the error of the
exposure at the designated position based on the information stored in said

storage unit.

7. A method of exposing a pattern on a reticle onto an exposure area of
a substrate, comprising :

providing information including the exposure area of the substrate and
the reticie

displaying a shot map showing the exposure area;

designating an optical position on the shot map; and

outputting information about the pasition of the reticle corresponding to

the designated position.

8. A method of exposing a pattern on a reticle onto
an exposure area of a substrate, comprising the steps
of:

displaying a shot map showing the exposure area;

designating an optional position on the shot map:;
and

outputting information about the position of the

reticle corresponding toc the designated position.

9. The method according to claim 8, further
comprising the step of:
exposing a part of the patterns on the plurality

of reticles as overlapping onto the substrate.

10. The method according to claim 9, further
comprising the step of:
ocutputting plural pieces of information about the

position of the reticle when the designated position
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comprising the step of:
selecting the information about the position of

a reticle from among the plurality of reticles

corresponding to the overlapping portion when the

designated position refers to the overlapping portion.

12. A method of exposing a pattern on a reticle onto an plurality of exposure

areas of a substrate, comprising:

providing the plurality of exposure areas of the substrate, the reticle,
and an error of the exposure in correspondence with the plurality of exposure

areas
displaying a shot map showing the plurality of exposure areas;
designating an optional position on the shot map; and
[storing information about an error of the exposure in correspondence
with the plurality of exposure areas; and]
outputting the information about the error of the exposure at the

designated position according to the stored information.

13. A method of éxposing 2 pattern on a reticle onto
an plurality of exposure areas of a substrate,
comprising the steps of:

displaying a shot map showing the plurality of
exposure areas;

designating an optional position on the shot map:;

storing information about an error of the
exposure in corrspondence with the plurality of
exposure areas; and

outputting the information about the error of the
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14. A computer-readable storage medium storing a
5 computer program for realizing a method of exposing
a pattern on a reticle onto an exposure area of a
substrate, comprising:
an area storing a program for displaying a shot
map showing the exposure areas; and
10 an area storing a program for outputting
information about a position of the reticle
corresponding to the designated position on the shot

map .

15 15. A computer-readable storage medium storing a
computer program for realizing a method of exposing
a pattern on a reticle onto a plurality of exposure
areas of a substrate, comprising:
an area storing a program for displaying a shot
20 map showing the plurality of exposure areas;
an area storing a program designating an optional
position on the shot map;
an area storing a program for storing information
about an error of the exposure in correspondence with

25 the plurality of exposure areas; and
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an area storing a program for outputting the
information about the error of the exposure at the

designated point according to the stored information.



