;e3e”zF6| TL19 July 2002 1 DI SCRI PTI ON EXPOSURE APPARATUS, METHOD, AND
_STORAGE MEDI UM 5 Technical Field The present invention 5§Iah§§ bg a
proj ective exposure apparatus for exposing a desired pa July 4R aliquid
crystal or sem conductor substrate, etc. 10 Background Art FIG 1 shows the
.configuration of a conventional projective exposure apparatus 1 used in
producing a liquid crystal display (LCD). The projective exposure ﬁmﬁaratus

1 is a projective exposure apparatus in a 15 step-and-repmmﬂmmmmww WVth

the configurati-on, an LCD pattern forned on a reticle or
hereinafter referred to as a reticle) 3 is irradiated by an i kisgigenating
optical system 2, and is exposed onto a_predeterm ned exposure area of a
plate 6 which is a 20 rectangul ar glasslsubstrate pl aced on an XY stage 5

by a projective optical system 4. ernis tranjm MMMWMMMWN e
exposure, the plate 6 is noved by %E%?%g%?géﬁined di stan m IT|the XY

stage 5, and the LCD pattern is exposed onto anot her exposurecamea. 25

Thus, the process of exposing the LCD pattern is 19 July 2002 2
EXPOSURE APPARATUS, METHOD, AND STORAGE MEDIUM

5 Technical Field
The present invention relates to a projective
exposure apparétus 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
liquid crystal display (LCD). The projective exposure
apparatus 1 is a projectivé.eprsure apparatus in a
15 step-and-repeat system. .with the configuration, an
LCD pattern formed on a reticle or a mask (hereinafter
reférred 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



repeated for predetermned tines. Then, the reticle 3 is replaced with
_another reticle by a reticle exchange nmechanism 10, the LCD pattern on the
replacing reticle is sequentially exposed on a 5 predeteT%?H ZQQ%osure
area for predetermined tines, and a plurality of reticle patterns are
transferred to the entire plate 6. In the above descri bed exposure
apparatus in the step-and-repeat system the position of the plate 6 10 on
the XY stage 5 is correctly nonitored by a |aser interferometer 7, and the
coordi nates of t-he position are designated. The alignnment of the reticle 3
is perforned by a reticle alignnent system 8, and the alignnment of the
plate 6 is perfornmed by a plate 15 alignpent system9. FIG 2 shows an
exanple of an LCD pattern transferred to“the plate 6 by the projective
exposure apparatus_1. shown.in FIG 2, in transferring an LCD pattern,
the pattern isr8P9P%88A%ﬂFoPIFSthfgﬁﬁﬁé,t?@e§rx ﬁgFFbr%%%ﬁr%QlQ{eC; D, E
and F. At_eachs ot fRplace DELERCTLAALALE Nerd SITR! byanpuiyl, @l qver | ap
exposure is carried out, and the patterns are exposed 8nt o p03|%|ons (6
sections for 6Gepahtegas)methesagsm padter rhear €Chor padt@F b Rspagid ve
reticles. The 25 six patterns are generated by repeating the exposure 19
July 2002 3 wi FRPLREIPEL | ERESCLEpl AEedFeRNERERR 1LaT meHPoSed et r & LCD
pattern asg sho i . a i .l si,ng a tern in the
above des%ribe Sggéégﬁégﬁérggﬁgﬁgﬁérﬁggg fﬁgr§§%§%t§%“3n%%é5F€E§hcy 5
occurring at ashai at pperalarybeifmeait pald epast@snshawe itraRlEer34 3H and
3C due to an alignnent error of the reticle 3 and the plate 6, the

di stortion of FRetppopetireerdptechll system 4, etc. That is, if a pattern

to be transferred iggiggtea aro atioq{qéror 10 or if there is an error
due to the discrepaficy 3F PATTRIIREH IR FHITh SRR T HE St &H% A and B

to be transfergedpuhgd-sepaktesdskemgenelAtRek; 415D 5Pe£ﬁeP§"i he the
di screpancy at the joint of the exposed patterns as shown i P 'Gs.” 3A and
3B. In atditionn tBea¥Yskdwge 15 AlGc@3Geahbn mattesnsdAbyaad 1Rselr i n solid
| i nes) respectively overlap as the_second | ayer the patterns A and B (in
dotted I|ines) fBFﬁéé%?mF*ﬁgre%po%nlﬁ st RFFinates gferthe pesd téam be a

di scr epancy at o} ho oBUTHhARMIE! Vot { De1Lhhake 200 IS 20 ECONT, | ayer s

Furt her nore, ere can be a discrepancy“at a joint rtion or gnl ver |l ap
error occurringebfotheddibst or t1oti ®fe aapighfehtorysarsm ghesgaaksa can be a
di screpancy by a patterning error occurring when a patterning process is
perfornmed by ZSléﬁﬁﬁgﬂﬁg%fgpﬁb?ePﬁa&% of alpetperformed 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 Wen an error occurs by the above described various factors,
there arises the problemthat an LCD substrate generateqﬁgx tgg @ﬁfosing
process cannot have expected characteristics. To solve't B 9 5 there
has been a net hod devel oped to optim ze the anount of anendnent (anendnent
.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 anmount, 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 q§scribed anendnent, it is 15
necessary to set the evaluation position(evaluation point) to evaluate the
anmount of discr n he joint .and the _overl ap of .patterns, and to know
t he coordi nat e"s“e‘gfq f%%atteevéallcua%si5ﬁpﬁgﬁetdi’o%h(?ﬁ‘e%ﬁe??ﬁf‘ilgget%‘? YHe Rt tern
proj ection arescHppatebrnFukt BACHRI €n 20d Rrkade WiaLg dde erorr in the
joint potion in to be anmended, as shown in FIG 3B, it Is hecessary to
amend the position &h tdwposing| e gfatttermpaiherthed apwaed ddwir fthed pattern
Ais a reference gattern while it is necessary to anend the position of the
reticle 25 of PRESHAt PEPRTATABANRELHCHNe T PERE SR &en HGiSrerarEyul y 2002
5 referenge p . Thu ; dj c been .ver
conplicatgd. ﬁ%%gggffgphété%ﬁsgﬁﬁ{g%g?gggpgggygégdgégt%% SHE%é”FﬁV function

of conputing the E0GSdi Bat eSBof aadl 8Caliuat iten apoltiig@herUte raib0REF ator 5
manual |y reads the coordinates of a nunber of eval uation positions on a
pl ate. The mant3f ZBtiFAGs3ofNEo5PEi RAEES & e thel AGticsud coparfattiten

iri . e . ' wh | atejs | , .th
QSQFL;{?gnapg?%¥°§%ggﬁgg?§§¥ﬁﬁ%§gf%§%ké efgnlgﬁg‘gngT&%ttﬁ%ggpé%agion is a

large | oad in gegeeshi 88 Be Stisdd fdered Nitmarames gas adhad 4 Qlep can be
caused in a projective exposure apparatus in the step-and-repeat system for

a sen coh@uct oPTelidnethere nhge api caprrlsddevitoe YreCDiietrepanand dthin film

tic head, . |1 jecti t inth
St op- and- r opesPSEJEEDMm For TR BEBE PRIaAF O BEBGRTASROBREMELE® al so be

caused in anothertiyRerOfrol Al i2VBaBXRPRULS ANRAFALHS, BRAAd Y, 2
proj ective exposure apparatus can be a
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 &' 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 layef, 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.



proj ective exposure apparatus in a scanning system an electron beam ( EB)

.proj ective exposure apparatus, etc. in addition to the pﬁf¥e t exposure
Hoced

apparatuses in the step-and-repeat system 25 The presen n has
been devel oped to sol ve 19 July 2002 6 the above described probl ens, and

.aims at correctly designating an eval uati-on point and setting the

coordinates on the reticle or the plate within a short tinme, and inproving
the efficiency of the pattern 5 exposing operation. Disclosure of Invention
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 a
reticle (3) onto the exposure area of a Substrate (6), and includes a

di splay unit (22) f [ ayi a showi ng_.t he exposure area, a 15
desi gnati on unit (2@?#0?%%#3%&i%&téﬁgg?ﬁ}i o%gﬁ ;g)%%‘?‘f?o eﬁ??%ihot map,
and an out put Watio(2lead@irs Ortwatuiti H8s e iV T 10y abgyty dhe

position of the reticle (3). The exposure apparatus according to claim2 20

i ncl udes a ret$ebetexthaggaemited 1oy fbe hoimisigya procakkt yaofnagteticl es
(3), and an exposure contr 21) for exposi nqd]a part of the patterns

| it
on the plurali ?V%fe’f%??ﬁ?‘gscéj%a%‘(se’f) FHEpi mP Go’e Hé'Ss @™ (6). 25

In the exyposurenapPanalsusaseondidp o chal gy J ; e out put
unit (21, 22) .outputs plural pieces of inf or?rg??on]t%abg%%fl%gggp}sﬁ%]i on of

the reticle ( 8mypumhernof heemsesimprat ed osidment r efednss f 0 #de ceirrId1appi ng
portion. 5 The exposure apparatus according to claim4 includes a selection
unit (23) for YRFEREFn§TERES) MG el | BATEBSBDt iEhexpaEadon &0 Fhigicle

L SO SRR Lt RS SIS A i T 0

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 éctually 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 positicn 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 feticle 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



10 refers to the overlapping portion. In the exposure apparatus according
to claimb5, the information about the position of the rei#gl %gé refers to
at | east one of the position fromthe center of the reti uﬁé Ad the
position fromthe center 15-of the pattern. The exposure apparatus
.according to claim6 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 showi ng 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 pluralidy of exposure areas, and 25 the
output unit (21, 22) for outputting the 19 July 2Q02 8 information about

the error of thergxensurgagtethe deaignated Rositi Q. Fis exposure

apparatus according to claim?7 is operated in the step-an péﬁ system or

t he scanni ng Shayshean very heompdpos tegd TetHod ReCothd g on <SHaiIdRl, a
pattern on the reticle (3) is exposed onto the exposure area ..of the
substrate (6).2HPRTABRACICLACIQE R E sthg {uKctiRm ofSZompuifing sjleayi ng a
shot 10 map show.ng. xposure_area, .a_step.(S2 12, S22) of designating
an opti onal pd%l ?ghﬁgﬁegﬁgpsrbgvﬁgﬁétéﬁﬂ'BogfébO?S§TI§f§}°§?§F?ﬂr
outputting themamhi®r PRt | pa@boutnhthechesht havedf LRe Letighecor rgspondi ng
to the designated position. 15 The exposi ng nethod according to claim?9

i ncludes a st epvatuakposipeshtpams @i & Il gta t eMe oanukd getrtdlngsy of

reticles (3) as overlgggin% onto the substrate (6). The exposing nethod
according to cPhi DR FR| atRs® al APRpi oS obPBHRLEAG BRAHAF i50ees of

| nf or mat on abguty thengasinid 0n=ebeble1n 9LiRLE 4 1 deahen Lhe degignat ed
position refers to the overl apping portion. The "exposi ng nmethdd accor di ng
to claimll 25vathatbsnapsiep $15161d S2éachf agprecinagethe100, and
10 the operation is a large lcad in generating a
substrate.

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

15 device (CCD, etc.), and thin 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



19 July 2002 9 information about the position of a reticle fromanong the
plurality of reticles corresponding to the overlappi ng partiaon when the
designated position refers to the overl appi ng portion. 51Pn“UM@OQZposing
met hod according to claim 12, 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 of the pattern. 10 The
exposi ng method according to claim 13 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 displaying a shot map show ng the plurality of
exposure areas, a step ( S2, S12, S22 ) 15 of designating an optional
position on the shot nap, a step of storfng the information about an error

of the exposurgpas espandi, 0 |urality of exposure areas, and a
step. of out pufe't ?nga%?ﬁl’(rae i nfor r%g%%r}?%%%h?m heag(i%r 8§t Aheesdsti® at the
20 designated pesibthamingheast osvgeuseedbdm gecaedi Hgat osd Pe; R esa

invention is a conputer-readabl e storage nmedium storing a coﬁ%uter pr ogram

for realizing cherdipasemsgonethwd dtuiclexposithg phetpavieninoa shdeti cl e

onto the 25 ex o%ure.r%¥ea of the su stratgu The conputer program 19 July
2002 10 execut 63™MEacif Bt tHBTIKHHE r PHEUCLLBEY & t RBenmFBERI™Cccor di ng

to clainmss8 theyeBidsd. op¥reXeeHti ng the programusing a conmputer, the
above descri bed operations can be quickly perfornmed. The 5 storage nedi um
is realized as an internal storage nmediumsuch as ROM RAM a hard di sk,
etc., and an exterpal storage nedi um such as CDROM a fl oppy disk, an M,
etc. 10 Brief DeSEFPPRFENOSf IBVERIEAGE FIG 1 shows the configuration of the

of 3 pattern on a pl ot eroeer) e yReos” MRS BeRitagis G
patterns; FlG edbshomsnthef conf bgesahitonnobnaioanbeHdmnt 1 g tfag Kxposur e
apparatus_according to the present invention;
10 by referring to FIGS. 4 through 6, 11, and 13.
According to claim 1, the exposure apparatus exposes
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 aesignating an optional
position on the shot map, and an output unit (21, 22)
for outputting the information about the position 6f
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 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 flowhart of the basic process of1%éPBfagﬂgng t he
eval uation point according to the 25 present invention; 19 July 2002 11
.FIG 7 shows an exanple o displaying a shop map, and the designation of an
eval uation point; FIG 8 shows the nethod of conputing the coordi nates of
the evaluation point on a plate; 5 FIG 9 shows an exanple of displaying an
eval uati on point determnation result; FIGS. 10A and 10H show the net hod of
setting an eval uation point when a pattern contains an overlapping portion;
10 FIG 11 is a flowhart show ng the second exanple of the eval uation
poi nt determ ning process according to pfesent invention; FIG 12 shows the

met hod of designating two points_around the boundary of a pattern present
15 i nvention; P& OHFRUE URiBwéRart ShbwPHEPUES tRi4%R bxBABLEsofofR he

eval uati on poiPﬁfgg&gggggiQg0€£8%%§§§%%ﬁ%&gi%g %8etpgtgéﬁgsggéiBvention;

FIG 14 shows @ projectrve opti emao proje re

apparat us in aghén\RIigHE R0UpbEQR186ANPE Alr §Y HeeMh@N G Jd:G a gk fhows a
projective optical systemof a projective exposure apparatus in an

equi mul ti pl e epettiont hoscopic i mage scanning system 25

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 expdsuré apparatus according to c¢laim 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 pluraiity of exposure areas, and

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



19 July 2002 12 Best Mdde for Carrying Qut the Invention The enbodi ments of
.the present invention are described bel ow by referring taggng ttached
drawings . FIG 4 shows the configuration of the exposur M;@W us
according to the present invention. In FIG 4, the elenents also shown in
-FIG 1 are assigned the sane reference nunbers, and the detail ed

expl anation of the elenents are omtted here. An exposure apparatus 20
according to the present 10 enbodinent is, for exanple, a projective
exposure apparatus for a liquid crystal display ( LCD stepper ) . The
exposure apparatus 20 conprises, in addition to the configuration of the
conventional projective apparatus 1 show% in FIG 1, a control device 21, a
15 di splay device 22, and a designation device 23. FIG 5 shows a practi cal

configuration raqj; Vi 2 e di spl ay device 22, and the
et o QbeQﬁa%Q%é skgﬂﬁy:gﬁiléfr§? f%%scdﬁg?épgégﬁfbérﬁltg%nprises

desi gnati on device 23.
a data processdegigneted4pusiitgoa.CPU, etc. 20 nenory 25 for storing
various data, and a driver 26 for a storage nmedium The data processing
unit 24 perforns t h&hfr 6&Pesesedamndtatthbebowprdndgt he rEnrmmy 25i&0l ds a

program for pe ing th rocesses,. and data required to performthe
processes. In éég%g}tgﬁ,lﬁgt}?% &H-\?é\d'f§qe§%§¥&tl%51 PRstRAR ISR am and
dat a 195Jul ys#@@8ml3 stored in an external storage nmediumin the data
processing unit 24 and the nenory 25, and the designation device 23 is used

by an operator inpufni fped@xposdqd merthad peedordiagprocessind glhes contro
device 21 controhﬁgthe reticle exchange nechani sm 10 exchangi ng reticles,

the reticle al F3 At 93t emB Aethlcy A3ret tEl eSXppgedasenrto the
|nterferoneteregpggﬁkglqghgg“%fplgﬁﬁiiégF%ﬁgg%glq%@_gl|g§€$2%ggxg§ m 9

aligning a plate, thereby 10 contro e entir Xp ener at ed
screen by exposhagudedesi sedpl(Blpatdierh sdipropverkapryRagapldHA ity of
reticles little bjt. The generation of a screen is described in the

Pat ent Ab@lica??@nsﬂﬁﬂﬁﬁg 6BE39XBBBUFR| 8F°Ri t B SKEPLTSS, RdtentS2XYice by

15 the Applica . resent fnyention on February 21, 1995. The

descri ption ofB%hgéfﬁgﬁaggﬁéng%A%B¥?8g oR°RAUMDEF 687 38F5889% Makel uded as
a part of the deacrkpts@apof (he spaw fi o pn of tggteh%%ggp i pyention.
The menory 25 of the control device 21 20 stores shot map dafa indicating

the position ofn&ATBRpbRAr eabPug orthehe Ryisittaldh ofofachhpat rerdicle
osition of the reticle 3, the

fg?;%:gﬂ?liﬁé %§§ﬁ| n%é%%%S ﬁ%oﬁﬁg g%fEBFFﬁﬂ B§StRéOProj ective opti cal
system 435t he 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 claim 11

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



25 error information about plate scaling, etc., and an 19 July 2002 14
.amendnent value. The error information and an anendnent iglé@ % B be
normal |y obtai ned by exposing one or nore plates before pF y g 5 | ar ge
nunber of plates by the exposure aparatus 20. Exposing the 5 first one or
-nore plates before starting nass exposure is referred 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 |ower 10 | ayer of each shot are neasured to obtain
the error information. If the discrepancy anount is within an allowabl e
value in designing an LCD, it is acceptagle. However, it is desirable to
adj ust the position of a shot such that a target value can be obtained to
15 attain a | ag izeld f I r i I [ reci sion._ Accordingly,
to adjust the %ggﬁfﬁgﬁlgP ggg BteMgﬁx%ﬁg#H%%%%.gaggggfggcgﬁ%ﬂt%ﬂP?$0n1the
error informaticae spavedliiey aofeaserewmdrls PRidire WM ASUI€ crysd al
substrates are put into mass production 20 by the exposure apparatus 20, an
amendment val ueVes1epeRdner oRPT heone morgn 25thie patedi ignated hepasrat itat | on

point on a des'%@gggdtga%hern. The rotation_ error of the reticle 3 is

|
amended by rotating t he reti CreT3°HERY ROF&tC8e stage not shown in the

gt t gched 85 drawi ngsn The &:8id<ify heatbd Becwraniy ¢atLon; fr{or ¢nd9 July
00 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
of the pattern.
10 The expo;ingimethod according to claim 13 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 displaying a shot map showing
the plurality of exposure areas, a step (S2, S12, S22)
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



15 of the projective optical system ~ can be anended by noving the |ens
.formng part of the projective optical system4 toward t?§ ?@¥b§8# axi s of
the projective optical system4, and adjusting the pressu é ens 5
cabi net. Described belowis the process of determ ning an eval uati on poi nt
-by the exposure apparatus according to the present-enbodi nent. Normally, an
eval uation point is located on a joint side of each shot formng 10 part of
one LCD. It is common to have a plurality of evaluation points on a joint
si de. However, since the nunber of evaluation points increases when the
nunber of shots formng part of an LCD is |arge, or when there are a
plurality of LCDs, on a plate, an 15 evglyuation tinme; especially a
nmeasurenent time is taken. Therefore, in consideration of the necessary
precision or p N BXRENHEN f a d

eval uation tlnéqgggkﬁg shorte%gd%%f 3%%?@%5?%3C%%ggﬁu ?B%f chgl

plate to be 20mevhbdat edccordbygevabuatliagmsn glet@itowghy DRe LC[ﬁ}on the

pl ate and decreasing t he nunber of eval uation points of other LCD of the
plate into the®3AaPF&BE ﬁ%%lﬁrégmﬁbé*su[gesérlwwmw thet bgreocess

perfornmed when v ation_point is erntn d. on_25 one target oi nt.
19 July 2002 1%‘%‘??%13%8 8"51'?% arcta‘b % hgY @ﬁ% BRoELLTEGr d mi ni ng
an eval uagi on gEbPbgbY rdil BXPOSULR ARRAAt HS 20, acgesdhpg tsocc} Present
enbodi ment. \When the process is started, the display device 22 57First

di spl ays a shownedépm(suep 38 ,Rend BhMoperammﬂcﬁEB@naees onar@doiait on the
shot map as an evalua |on oi nt using the desi natlon device 23 such as a
nmouse, etc. (sEBEpSERF:. 99 TROWETt FRCRRT Mi hITARRPOFiSRe di spl ay
device 22, andaﬁnngange of _an 10 eval uation point P designated on the map
by the operator Whén 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 t he eval uat i on point P (step S3). 15 Wen a pattern
is select@d, tﬁElﬁgtBe§F6&8§§Pﬁg°5nPF324“66nputes t he position of the poi nt

Pp on the plate 6 CPE&GSDQ?dIQQK) tgghgvalﬁ %ﬁg%Pg%ngPﬁeﬁaé . In

conputing the position of on t oceSS|ng

unit 24 obt ai naohbenEQoﬁ@mrdkpabaseOpraea%aater of the pattern Arelative
to the center of the plate 6 on' the plate 6, and the coordi nates of the

poi nt PP on the pl aFéGe doshewpoadi aAgamplehefethkbuariremgeniemt Rfrel ative to
the center of thg Qattgrn A lThe coordi nates of the 25 PP on the plate 6
from the cent eP26F Fhe BI308 85%’ be 19 July 2002

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:



17 obtai ned by addi ng the above descri bed coordinates in vector. The data

.processing unit 24 conputes the coordi nates of the PRcorrespqondi to the
1§ e 2003

coordinates of the Pp on the plate 6 of the reticle havi attern A
(step S5). Through the above described processes, the position of the

-measurenent point (point PR) on the reticle corresponding to the eval uation

poi nt designated by the operator can be conputed. The data processing unit
24 has the display 10 device 22 display the conmputed position of the point
PRon the reticle (step S6). The designation of an eval uation point is not
limted to one paint, but two or nore points can be designated. Wen two or
nore points are designated, 15 they are collectively designated in step S2.
Then, the positions of two or nore eval Udt i on pai nts designated in step S6

are collectively displayed erw se seri es of the above descri bed
eval uation point det%ng?ﬁ ﬁi ﬁg%goé%s%xacmfﬁl%éj rgﬁ(?é’tl&?lt‘}%at PhEE BPPequal to

the nunber of wha ewel deldighargiod B arbe eI EhoAE 9 shows an
exanple of a display of the point P~ on the reticle corresponding to the

eval uati on point P BYGt:he &i syficeys devhiece M@xhols shbwcompltimg 25t the
di spl ay device 22 di,spl.ays the Shot and the 19 July 2002 18
coordi nat es of cPﬁ’é%é\?qu?& i°£ PG rﬁvag?”paiﬁr?r’c RO ICYorAt itek2 B3’ t he point PR

on the regicle 3 cogprgspordi t eval: iON Juoi g a determ nation
result of Bt he eval ugtli%gn %i%?‘.&%he%% d?ég‘]p ylel S Cg&l’)ﬂ 3510% %nr%l £f a

di spl ay net hodevaddaitt ons pobiwito de tHelrati nartiyon thdesuloor di nat es can be

di spl ayed for the paoint PR_After the above described process, the data
processing unit 24 EARSred@PafdmdfBrshow fihse megthask pohdietine oi nt PR

on the 10 retiglg;35f5 t r , and out put the_read anmendment
val ue to the di sp[la?ft&g’\qlql 02835 Thﬁlsh,% hegex %rs{t}reerrgppﬁ?’ﬁgﬁ%nﬁcccﬁrbli ng to
the present enbedirepbieanpautawal:i cally obtain the corresponding
coordinate data of the point PR on the 15 reticle 3 only by the operator

desi gnat tRg the evaF&&ti bh pvint lpweharttestpyphaytie shacomamxaireref ore, an
PP e R i T L
within a short tbi BResent invention; :
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 projectivé cptical system of a
projective exposure apparatus in an equimultiple erect
orthoscopic image scanning system.

25



Descri bed below is the second process of determ ning an eval uati on point by
.the exposure apparatus 20 according to the present enbodi nent. \Wen a
screen is generated in producing a liquid 25 crystal subd8rdatlg 2082ch
pattern overl aps anot her 19 July 2002 19 pattern a little at their joint,
-and i s then exposed. FIGS. 10A and 10H show t he designation of the

eval uation point P on the shot map when a screen is generated, and the
positions of the points P~ and Pfte 5 on the reticle 3 corresponding to the
eval uation point- P. As showmn in FIG 10A (in this exanple, only the
patterns A and H are referred to in the descriptions ) , the joint between
the patterns A and Hrefers.to the overlap of the patterns. Therefore, when
an 10 eval uation point is designated at 1Zhe overlap, the points

correspondi ng to the eval uation point appear as points P~ and PRH
respectivel y i RefheMpdet EPRsCATENdng EptGtheodpventian s operation exanpl e,
t he operator sel ect n t er.ns and H 15 containing the

desi gnat ed eval uat i zﬁgp%nﬁ{oﬁﬁl&%ﬁg&tﬁg c%@?dipﬁgtsg§ oflm@mﬁ&Pgt are

cor respondi ng &estheneatbsl Gy by elfae il ebethdal €4t as &.0R AlJied because
the position of a reticle, which has one pattern as a reference and anot her
pattern, can be anefid€d. 426hPWE tie iconrfifonehbon prfepreedmddutde second
process og det er m ni t he eval uatjon point taken into account. As shown in
FIG 11, When ?Hgaﬁ?ggﬁs%c?%r 139 t 'S, P BT EFEPICay R UBRIEEe 22 1 (FG di spl ays
a shot map (step §id)e1anen I e Oé]?e‘ i nt t he shot
map as an eval ugti on epoi nt ﬁfiﬁﬁ%ﬂ%ﬁw’?ﬁ%'ﬁhz 2 p%e%ggrﬁegq ?%\ne devi ce
23 such as a nease, referefistepuShd)ys, Thed, thheddaha 1RSI it 24 of
the control device 21 conputes the coordinates P (x, y) on the shot map of
the eval uati on°pofhe ?’l?’ggﬁ*p'ssiﬁ?, oni%%gd P8F§-the patterns containing the

eval uation point P gstep bl gybﬁ]xgaa%‘_gst Ebogggg%gg{lggj:él 463 tpr]]:ee\%%% ?Lg‘i nes

t he nunber of |isted patterns icle

nunber ofOpattenhsdisefit(sissp £35: d¥ample | Ndi Giefedbitbet Redasignated 10
eval uation point is not |located in the pattern, an evaluation point is
desi gnat ed agafRPEERERS SAPY .2 |HaqHid arasatali diispliawdi(daited teppishe .di spl ay
device 22 to t@geo }e{rst Qr. .t hat th% ev Ouati on point is nqt |located in the
pattern, or the Operator s Retrfied comprises, in addition to

the configuration of the 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
comprises a data processing unit 24 using a CPU, etc.,
20 memory 25 for storing various data, and a driver 26
for a storage medium. The data processing unit 24
performs the processes described below, and the memory
25 holds a program for performiﬁg the processes, and
data required to perform the processes. 1In addition,

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



~attached drawi ngs. The operator is notified that it is nﬁﬁﬁssaréoto

15 of the information by an alarm etc. through a unit not shown in the

designate an evaluation point again. If the determ ned n sy 8 Batterns
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

correspondi ng point on the reticle 3 ( step S17 ) . Wen there are a
plurality of patterns ( step S15: nore than one), the operator selects one
pattern fromanong a 25 plurality of listed patterns (step S16). In the

19 July 2002 21 exanples shown in FIGS. | 0OA and 108, the two patterns A and
B containing the eval uation point P are I3i-sted, and one of the patterns is
sel ected by the operator. Wen a patterrJr is selected, the data processing 5
unit 24 conmput pasi ti.on of paint. P2 (PPS, or PpB) corresponding to
the eval uati on%&%ﬁ F}qingf’hee%?%ljtga?ti %r?%?gg (%ﬁ%ﬂr& pitat &18) ,daa‘gﬂj obt ai ns
the position cgrpesB8ndynguh@tt hgar edhel errie bqq%pop@ the c t gd,posi tion
( step S17 ) . The posifions P~ and PRs 10 corresponding to the feticle 3
are displ ayed dastbeatiopl dgvilesiZ® i22 ugstiehy SIB)apdiet o tihga: wfigpnput i ng
and di spl aying_.the position of the point PP are the sane as those descri bed
by referring tgaFFGge@?lﬁﬁa gﬁePé’fFéPé“‘t RePdeF&Sed expl anation is onitted

here. 15 kn thi's preaesseomBedli takss et efim neshin, 5 en S15 that jthere are
a plurality of patterns, the positions of the correspondi hg poi nt PP can be

conput ed for akkchhegplnechaniysoflpakteangihg désptagsalihe etdiqiat es of
the positions, and the difference between the 20 relative positions of two
correspondi ng PoiERECREN HE MGt B B I s afedicle, adthei desethe

operator can desi L.mar t.ern_and a secondar ttern_ in the
plurality of pgtﬁ{tgggég?gegléggﬁaé tﬁétl%cr)l&rn .r?atpeia%?' tﬁgxcg?‘ﬁeﬁ}&’i& ng poi nt
P~ with the 25atighfennce sglseaid y 9 ndggagggngl n 4 hi Bl158se, ittheir%by 19 July
2002 22 al so possible to conpute and di splay the anmount of discrepancy of

t he corr&SpondFAGtESL ALNPRONG reRhiErs etnRBHTL (e tee genegiattdd/ sctreenhe

COrY £SPonc g, B, BeBey8h BB LAF SIS, 1B REl L e -
exposed. On thg pinss1ieyess felddadd id W 1&friRAL 8N NS L 2xRoseqd ghd
formed. In evaluating such a liquid crystal substrate, there are the
pr obl em of of a screen is described in the Patent Application
Number 08/391588 filed with the U.S. Patent Office by
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 contrdl 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 séaling, etc., and an



10 pattern joint precision (the anount of discrepancy between adj acent
.patterns) with the first layer, and the problem of the QﬁgH'yJéﬁfcision
(the anmount of discrepancy between the pattern of the fi Hu a@ and the
overl apping pattern of the second | ayer) and the 15 overl apping difference
-precision '(the amount of relative discrepancy between the adjacent
patterns on the second |layer) wth the second | ayer. The evaluation is
performed at the boundary or in the vicinity of the patterns. However, the
probl em of the 20 joint precision can be solved by obtaining the

coordi nates of the two correspondi ng points PPA (x, y) and PPe (x, y) in

t he above descri bed processing nethod, gnd by obtaining the difference
between the rel ative positions. 25 Wen %he overlap precision and the
over | appi ng én%&&!&é/n@o%ﬁf'edi ffelreenc%r[}rog__ci §_in% retirgenas%rngxd, or when
the joint precision 1S neasured in ghe case where pattéerns in i c&fe no
over | appi ng paihd@iient heatyval dahi B8 Hasmhllheopesiioeredyakxbdaipal Nts
havi ng the boundary of 5 adjacent patterns (joint .portion) between the two
poi nts. The expuswe apparplateackefdragexposhegpredemgeemuodierentt has t he

function of easjly designating the two points around the boundary of
patterns. 10 FIETA9 BRovind hEXPRRLEF OB S ePosur BXERPRRG! (e

desi gnatigig t wo; ol e 3LOMBY et BEabONKIRF ¥r Ofs AL B N AL QLPLAG L0 t he
present enbodi nent. As shown in FIG 12, when a point P is designated at

t he boundary bist wesfedtted pad teey nriklaedpBsuaepoi MhePArtiké dipdisstrance a
away fromthe ggint P toward the pattern A  and a point Pa the distance b

away from t he 1oi REXFOTBREr 87t Re 15X et P I Hrid* Ukt ghaPEaCIEHEN A
positions ( PppfeXat¥ngd %Rd_,, fehs: ('J[‘Pl(e éﬁ))u))t()foé hfofl‘?%r Eiggg‘g?ggc oints on
larly, poi nt 'S

the plate are Obtained.”20 Sim en the po esignated at the
boundary bet wasstwden paihdes nand and Oyeflppi isQrebhacg shaaceoaeaway from
the point Qtoward the pattern.-A and a point  Qo. the distance d away from

the poi k0 Q t oVRYRF t A€ Bacheshod are deATacbdso splatehe 2hepesrerons ( QPA
(X Y ) and Qoclrtacdo.) 18! th® a1 d-dhHc§O%RoR4:000" c3RRRd! 1Y Points
allowable value in designing an LCD, it is acceptable.
However, it is desirable to adjust the position of a
shot such that a target wvalue 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 ié computed from the error
information stored for é'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



In this process, it is rare and difficult that the operator can set the
.points P and Q exactly on the boundary. According to an enbodi nent of the
present 5 invention, the points on the boundary near the1Belily208@si gnated
by the operator are determ ned as the points P and Q In addition, the
.distances a, b, c, and d fromthe boundary can be designated by the
operator, but the nunber of values 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 value. In addition, the boundary is not always |inear. That
is, as showm in FIGS. 10A and 10B, a shot map can be generated with the
exposure 15 perfornmed with overlap. In this case, a virtual boundary can be
generated for use as a boundary . The viltual boundary can be freely
amended if a parameter is set to appropriately adjust the anount of

overl ap. Descr?heth®ePBNIPStLNE pPodess Eusitesh pf aues shof aRéndled epwi ni ng an
eval uati on poir%,),irperghorg’ed n arf)Oi nt_ near t he boundary is designated by
the exposure apparat us 20:%H GO IS PR BnchartPHPieweivhi epthzatess of

determning a ayi it i 1 G _13,..25 when the process
is started, thnseﬁya‘i@ééﬂbl %y é'{/éicycd; 513@5@3‘1%'1;}2% 3% fstPIRL3F 5% a shot

map ( step S2lopticahdsysteapet at=nid GESuGRARS teRe ppaishl RN khe shot map as
an eval uation point using the designation device 23 such as a nouse, etc.
(step S22 . THeRPL1R¥®- data processing unit 24 5 determines (step S23)

whet her or not the ]ﬁrgces§ isbsgt in a node of evaluating two points near a
joint portion. If tha mbaRAsPROPWsEE The QFwyess NG, determimngracess i s.
performed in t&eatWhteBh! Yos de,qther. than the above descriped node. |f
the above 10 descri bed rm%lsg ?ltst S t%{’gt g%%ié‘:’-’%é@i{%% ARIBingG passed
to the next sttp 8Bé. phrssirap GHbdidede PRLPLaUES O y t.he operator
is not positioned at the joint (on the boundary)a, ?ﬁeﬁ ﬁ%’%ousé}%ogh of the
poi nt is anended*?5 19 lReakedrestasiainbiside patdarn soit advmithd he

desi gnat ¢g poi iti j s anended onto the boundary. en there
is no bouﬁdar y?éfﬁﬁgiéggwgg%'t hggplcﬁ MCTEMHERi PRV DR RIrakidtwioft he '

pattern, the ewahlaht0Bnpebihtks idesikgpat e .0, 20, Then, the data
processing unit 24 deterﬁlﬁnes ho?/vﬁ?%ﬁ%lglg:ts'tsgra%s' ?ﬂg‘g%geﬁﬁt -%ﬂ"P?‘heﬂB’oundary '
correspond to [URReRuAbeevalupbiordppatternsirésses a28) - e A1g. poi nt on
t he boundary is_.positioned on the boundaries of two patterns as the points
P and Q shown ?h f?’@tSZS QDNIRG Perfetd MmelCPhals t hergepber afhdroi ned

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 experiehce 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 LCD on
.the plate and decreasing the number of evaluation
points of other LCD of the plate into the smallest
possible number. Described belo@ is the process

performed when an evaluation point is determined on

25 one target point.



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 |located on the ci e e, or
when it is located in a non-pattern area, it is deterninigﬁghéﬁsage nunber
of joined 5 patterns is one or O (step S25: 1 or 0), control is returned 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 1 or O, 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 informed by the display, etc, that it is necessary to designate
the eval uation point again. -In addition1 when the point is positioned at,
for exanple, the 15 point Mor N, it is fetermined that the number of

joined patterns is r (.ste 5: 0 r nd control is passed to
step S26 where the %ﬁgfagofj§é¥e§¥%w?§%r%ag?e§)‘? ﬁsé?eﬁrgf?ﬁstﬁg§operator
desi gnates thesPEdFRINIRE Pt &dvh Ak ide %ﬂ@ar% PRHLT R ff s drfle t WO

sel ected patterns. Then, the data processing unit conput e$S the positions

of the points dpParatand 2PRHaocolAngndcd)~¢ehy qureespondinigpdimertie above
described two points éPA and Pe or Q- and Qo ) on_the reticle ( step S28 )
, 25 conput es YREP pbERt iBFPESRI Bt i F62p68F i d9e FSRRRY péerice £& July

2002 27 5 first displays a shot map (step S1), 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 S2). FIG. 7 shows the shot map displayed
on the display device 22, and an example of an

10 evaluation point P designated on the map by the
operator. When the evaluation point P is designated,
the data processing unit 24 of the control device 21
computes the coordinates P (x, y) on the shot map of
the evaluation point P (step S3).

15 When a pattern is selected, the data processing
unit 24 computes the position of the point P, on the
plate 6 corresponding to the evaluation point P (step
S4). In computing the position of the point P, on the
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



on the secondary pattern relative to the primary pattern, and outputs the
.result to the display device 22 (step S29). At this tinme, the coordi nates
of the conputed positions of the two points can be di spltduly 8082d t he
sel ected pattern can be displayed together. Described above is an

- enbodi nent of the present invention. However, the present invention is not
limted to the-above descri bed enbodi nent, but can be applied to various
applications with the scope of the 10 technical concept of the present

i nvention. For exanple, according to each of the above descri bed

enbodi nents, the projective exposure apparatus is operated in the

st ep-and-repeat systemfor an LCD. However, the scope of the present |5

i nvention can be furthernmore extended. ¥fe present invention can be applied

not only to the projective exposure apparatus in the step-and-repeat system
for an LCD, bu?bgiaébeéogi’h%g RF g \P@p%?pgﬁﬁ%%%wlﬁﬁft% in
st ep- and-r epeat,system fprs a -(ﬁ¥38%§ r 20 el vl i ckup device
(CCD, etc.), ba§e¥§oard re%i glggg't I n- ﬁolrﬂ%ablﬁg?l C egé{;@gt%g.g %s ecially,

the projectivecexpastaeeapPparthialP,idoddiessdoPradieper! i8R d@ls a
sem conductor el enment has been di scl osed by USP4, 748, 478, and the
di scl osure is 25 th8l Jde®rasthe patatefbt RE sPheci fetheienhafinbe ghreesent

19 July 2002 28_j tiyon addistion,to th rojective posyr e appar at us
in the jstgp- an ?lrcg%ggt Asy(s?%e%) g%&'pr e@éﬁ?u?_ﬁv%ﬂel oN°R%R %Sgﬁdlbieéiq to the
proj ective exppsyeessppar atns pddl tile seanning ssdfBeddnt heNHY ective

exposure apparatus in the step-and-repeat system the XY stage is noved by

a predet erm netipdistanEe) @nd theatreticle exposedpontidngn exposinec~ar ea.

On the ot her handl ig.the png%gc i ve exposure apparatus in the scanning 10
system a retitY3 8R4 8H RP™ gctes&rgé‘as hPHnGERS YPRRREPT af@abSattern is

exposed onto aeoﬁgsaeéateﬁ{eeﬁ-atEhs;eegiss%%tvgn%p@é%aes gcﬁ%aggtsg a the

scanni ng system i ncl udes an inversion/reduCtion system gqurnul tiple

erect ort@oscopeciceny2 Syspkay The d&Smpuodpéchbeetenposdr €happaiatus i n the
i nversion/reduction scanning_systemis often used for sem conductor

el enent s whi | eFt RB pP8j ETtiiFd ek §&8Rr 86dpparatus in the equinul tiple erect

orthoscopi c i mage sgaQniyRgd ; ¥%quh}%éﬁ_ neyég a@gﬁgégg%%yjngﬁgéggsure 20

apparatus in 'the scanning systemfor I'sC , 979, 147,

and the exposuremapgar 8busnin pohieitSC AW RGvcS k5t &b F O pSEALEORAHC HEr
el enents is disclosed by USPS5,473,410. Each disclosure is included in the
speci fication @esigeatpdesehennyeat ponmoseapoanpar aref delkégdrsedosur e of

the prengt inggg&iggé collectively designated in step S2. Then,

the positions of +two or more évaluation 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



19 July 2002 29 FIG 14 mainly shows the projective optical systemof the

ﬂprOJect|ve exposur e appar atus in the inversion/reduction scann|nﬁ system

As shown in FIG 14, the reticle 3 is illunminated in thel$duly ar 5 (
aslit 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 along the Y
axis during the exposing process. The 10 illustration area | AR (whose
center actually-nmatches the optical axis AX) is projected onto the plate 6
t hrough the projective optical system4, thereby form ng an exposure area
| A which is a projection area in a slit éornl and is conjugate to the
iJ]lustration 15 area AR Since the pla} 6 obtains an inverted i mage

agai nst the i e_on E retrcl th Iate 6. is scann at sp ed of VP
in synchroni zat 6%9V?% S% r% ﬁ% 3 |n oppoé“%e%ﬁlﬁgctl H he +

direction al ongdieiYatxs S)on the dbéﬁﬁi:' 0arof phhe+2@ V?e%@%@@ gher eby
possi bly exposing the shot area SA on the plate 6. The scanning speed ratio

VP/ VR act ual | caempmspendinghetredtrbed magriivatdatn onpofnt hePpr agecta ve
opti cal systeg}serThe attern of the pattern area PA of the reticle 3 is
correctly tra 3E198 F@&H&Edod{n the SHBLUardéensSAJiNthe phgte 6. The

width 19 July; 2002, 30sabeig Lhe Leagsieshees Oélggﬁay hd$hEAL | hgarea | AR

is designed to be larger than the pattern area he retiéle
smal | er than tie nexi obwiviut htoitt henshi etttk ngrorehi riStso dwi bhe ent| re
pattern area PA 5 can be illustrated by scanni ngéthe reticle 3. FIG 15

mai nly shows tHSRIYLtF9E BpeiRRINE\Re-eAf 58Tt RBeppbpuet Agscekpedur e

apparatus int mul I e rt opi scanni stem As
shown in FIG ['tl]”gog‘?%e ré:ﬁe&%agé. ? e&%g% léiglllrclrmf'%iet ke ec%%dngéf‘ar in a
slit form) i Ialm@id;ﬁém@nv@rle@ Id{&f@yp@m@@m@g@r I%g@tl Rt t’@ndlthgctl on
vertical to the scanning direction (Y axis direction) of the reticle 3, and

the retilde 3 #%t%%%mr%dfmm adhpaeaaty ¥R .i endneadi padcpugn takongatthe Y axi s

during the expgsin process T%(Pa d%ffe enc from e above descri bed
proj ective opt?CH %Ye'ﬁ? P hR o) REERLaY f)‘ééﬁ?e pparatus in the

i nversion/reductionrigeannichg Hgiides & rgggspla@%r@ﬂn% sganpgd at a
speed of VR in synchronization with a reticle 3 in the sare direction
present embodiment can automatically obtain the
corresponding coordinate data of the point P, on the
15 reticle 3 only by the operator designating the
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 i1is 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 liquid

25 crystal substrate, each pattern overlaps another



20 ( in the - direction along the Y axis ) of the direction of the VR speed

. because the plate 6 obtains an equinmultiple erect OrthOSﬁQQEEY?Hﬁge agai nst

the image on the reticle 3. Therefore, the scanning spee tually
equal to the scanning speed VR The pattern 25 of the pattern area PA of

~the reticle 3 is correctly 19 July 2002 31 transferred as equinultiple on

the shot area SA on the plate 6. The present invention can be applied to

t he above described projective exposure apparatus in the 5 scanning system
by storing in the nenory of the control device according to the present
invention the informati on about a reticcle, a projective optical system
etc. in the systemof an exposure apparaéfs. The projective exposure
apparatus in the scanning 10 system as | as the projective exposure

apparatus int -and-r at .system can _also be applied to an_LCD, a
seni conduct or g?&%ﬁ‘?‘ gaglit?‘rgéegﬁi %ﬁﬁﬁrd Vies’ (?ffg,litgbﬁ? &Bg@d boar d

reticle, a thigitsl.m meanetha heed. ehéew 1lBndn ddighpiochoroexapple, a

hi gh-t enperature and hi gh-pressure nercury exposure apparatus is described
in the above neNeiloaddoanimsdime® . oHoves eshothBapcepenofa tdergareseat
invention is not limted to this application. That is, it _can be applied to

an ArF 20 expoSGPETApFaErafls ARG RRSESIORS0SEr &g pRiattss PulinERexposur e
appar at ussi s dpgct s e bYc HSPP 28%ekpbnand tcBetHéS%%ﬂ%ﬁ%&@ié{fMded in

the specification of the present invéntion~ as a par osure of
the specificatPon &fs tdreoyn ebenfIG NVEOAI 0fin 2hikukkkaipIRy, e orilie tHesent

i nvention can al so be applied 19 July 2002 32 to a VUV exposure apparatus
using a vacuunPGFFPEVFoRe?n‘ér%é‘qq gREezT edntpl anthaideneainghiortol, exposure

such as an F2_ LageolhahkohRuneniryelaastiy o Has AEY exngaure
apparatus using a Fight having a _
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, can be amended.

20 FIG. 11 is a flowchart prepared with the secohd
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



5 wavel ength of 5 through 15 nmas an illumnation Iight for exposure, and
. an exposure apparatus using a charged particle beam such gaa fn @i‘ﬂ?y
exposure apparatus, an. ion beam exposure apparat-us, et c19 e & re, the
present invention can accept air as 10 the atnosphere in the chanber, and
-can be applied to a DUV exposure apparatus using a KrF excinmer |aser beam
agline, ani line, etc. as an illumnation light for exposure.
Furthernore, the present invention can produce 15 an exposure apparatus
according to eaeh of the above descri bed enbodi ments by incorporating an
illumnating optical systemand a projective optical system (or an

el ectro-optical system conprising a plurality of |lenses into the body of
an exposure apparatus, by 20 connecti n9291i re and pipe with ar eticle stage

( reticle exchange nechani snm), and an XY.stage, a control unit, and a
desi gnati on un‘??gja%‘%?ﬂ?ﬂgdtab’lf:ﬁe 7p$e§8ﬁf‘ idReft SR 1 aBhed t{GHR body of

the exposure apparatusgn,apd by, d olalkly M Lng.( rbg 25-adjyst ment,
operation com??)r msati on, etc.) t%ehenti rgpééj%% Ju?yq'lzrglgé ?% s@gt g‘ﬁé In
addition, it icofesbledethee an exppsites apparasosdisapesdpcest,i -y cl ean
roomin which the cleanness, etc. is well managed. Additionally, an LCD

device, a seni@RntRR OB BRIt tha evadie ot Redd & i dsdten fd St.eps of
desi i th t. i , ) ti,
fott ole msed SHEmAh 38 bAE PR U ORRE  Pha S S LB ERS B 5 it er

etc., an expospr g sARAr 8L uy.accondi Mhtd ¢addessitie abeve 49 degsy i bed
enbodi nents transferring a predeterm ned pattern to a glass substrate, a

waf er, etc., odstabhingsa tei cambeant aifni histedi cpagterosess ahe ndi ng
process, a packaging ptogcess),.checking the entire system etc. 15

I ndustri al App?‘?gh‘ﬁl‘g?i%y i‘é%%r%ﬂi%:)g' té‘mt%_ﬁb tg'reeé"é“r‘ﬂbeﬁ\ﬁ’%ﬁa&ieré}? difer at or
can designate @n(Qrlibonalsevaluatiion; pet ok +e8 %r&r@%ﬁéabeéﬁgka%% di spl ay
screen, and can correctly 20 and automatically obtain the poSition of the

eval uati bd poi@tabuatioet poiet THwermdordpcanednemdneint pakteran t&me point

can be easily obtained, and ,an LCD substrate, etc. can be precisely
gener ated wit h2au3hre PPHRT 1§ d@dienanedt Agadpel 8irBnS18f -25 In

designating anggyal ugklbonRoiat ;3004 J8aH Uh e aisplay device 22
to the operator that the evaluation pbint 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 4is 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 S$15: more than
one), the operator selects one pattern from among a

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



19 July 2002 34 coordi nates can be performed not manual ly, but on the

di spl ay screen, and the eval uation point and the coordinﬁggﬁ ?e easily
changed and corrected. Therefore, the operator can efficien h@fg% formthe
5 operations. Additionally, a plurality of evaluation points can be

- simul taneously designated, and correspondi ng patterns can --.be
automatically provided, thereby furthernore inproving the operation

ef ficiency. 19 July 2002 35 CLAIMS 1. An exposure apparatus exposing a
pattern on a reticle onto an exposure area of a substrate, conprising
control neans for controlling an exposure operation of the exposure

appar atus, the control neans having infgrnation i ncl udi ng the exposure area
of the substrate and the reticle; displ means for displaying a shot map

e e o BREHb TR b D B I S O S e oot

nmeans; desi gnation®neans Tor designating an optid
map, the designakhansr@giss belng Ganardatk Lo e Gonty dlen. and out put

means for outputting information about a position of the reticle

and one of the patterns is selected by the operator.

When a péttern is selected, the data processing

5 unit 24 computes the position of the point P, (Pyy 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 P,

10 corresponding to the reticle 3 are displayed on the
display device 22 (step 8185. The method of computing

and displaying the positien 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 addition, 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



corresponding to the designated position, the output means being connected
.to the controller 2. The apparatus according to claim1, §§r5h§h Eonprising
a reticle exchange neans for holding a plurality of reti& 4ly 082 and

[ exposure control neans] the control neans [foe exposing] that exposes a

. part of patterns on the plurality of reticles as overl apping onto the
substrate. 3. The, apparatus according to claim2, wherein said output
means outputs 'plural pieces of information about the posits on of the
reticle when the designated position refers to the overl apping portion.

36 4. The apparatus according to claim2,. further conprising: selection
nmeans for selecting informtion about azﬁgsition of areticle from anong
the plurality of reticles corresponding t he overl appi ng portion when the

desi gnat ed position rs, 1o the overlapping.poriion. 5. The apparatus
according to cP%%%nE8§5%§lﬁrFéaFamPHF8rﬁ§Ffd%P%% ' PRe FTGNG RE of the
reticle refersdigcebpbe@st ope tofe achesktbeRaihAM B LEPt & ofthg Leticle

and apposition froma center of
secondary pattern relative to the corresponding point

P, on the primary pattern.

5 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 evaiuating such
a liquidvcrystal 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 bethen 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 points P, (%, vy)
and P, (%, y) in the above described processing
method, and by obtaining the difference between the
relative positions.

25 When the overlap precision and the overlapping



the pattern. 6. An exposure apparatus exposing a pattern on a reticle onto
.a plurality of exposure areas of a substrate, conprising storage neans for
storing information including the plurality of exposure 13 duly 2902 e
substrate, the reticle, and an error of the exposure in correspondence with
-the plurality of exposure areas; display neans for displaying a shot map
showi ng the exposure area, the display neans being connected to the control
nmeans; designation nmeans for designating an optional position on the shot
map, the designation nmeans being connected to the controller; and [storage
means for storing information about an error of the exposure 19 July 2002
37 in correspondence with the plurality of exposure areas; and] an out put
means for outputting the information ab&dt the error of the exposure at the
desi gnat ed position based on the information stored in said storage unit.

7. A method of d&%pBEPRGCaPPEFLELRNOARTE FEESHITe€ontF ahesx jowuriointea of

precision is measured in the case where patterns
indicate no overlapping portions, the evaluation has
to be performed at two points having the boundary of

5 adjacent patterns (joint portion) between the two
points. The exposure apparatus according 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, vy)) 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 c 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, y) . and Q, (x, y)) of the



a substrate, conprising providing information including the exposure area
of the substrate and the reticle displaying a shot map show ng the exposure
area; designating an optical position on the shot map; aﬁ%Jb‘u{BQQZi ng

i nformation about the position of the reticle corresponding to the
designated position. 8 A nethod of exposing a pattern on a reticle onto an
exposure area of a substrate, conprising the steps of: displaying a shot
map s bow ng the exposure area; designating an optional position on the
shot map; and outputting information about the position of the reticle
corresponding to the designated position. 9. The nmethod according to claim
8, further conprising the step of: exposing a part of the patterns on the
plurality of reticles as overlapping oneé the substrate. 10. The net hod
according to claim9, further conprising the step of: outputting plural

pi eces of infoFPRFPORCABLHNE PRENHBSPFROROBPYERE reticl e when the desi gnat ed

position 19 July 2002,38 Gelersd o the over)applad Reition.. thidhe
met hod according to claim9, tTu=thén conprising e sﬁep 51

the operator can set the points P and Q exactly on the

boundary. According to an embodiment of the present

5 invention, the points on the boundary near the points

designated by the operator are determined as the

peoints P and Q. In addition, the distances a, b, c,

and d from the boundary can be designated by the

operator, but the number of values to be designated

10 by the operator can be reduced by sefting a constantly

equal to b, or by fixing the distance at a

predetermined value. 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 performed with overlap. ‘In this case, a wvirtual

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



selecting the information about the position of a reticle fromanong the
- plurality of reticles corresponding to the overl apping Q@{&ipn en t he
desi gnated position refers to the overlapping portion. 12 YAY d of
exposing a pattern on a reticle onto an plurality of exposure areas of a
- substrate, conprising: 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 wth
the plurality of exposure areas; and] oy putting the information about the
error of the exposure at the designated %osition according to the stored
information. 1

_ < A EhOQ og gxggg'n attern, on ar t%gle ont.o an
plurality of egb’déﬁrg aPed€soa" s sr?arétg, C%F%?I ing 1 e SRS G
di splaying a shgk;BRRteBOWHAOLENEL PbMI@hd tIhOf RPAUTHRS ALast4asi gnating
an optional position on the s%ot map; storing information about an error of
the exposure ipototrspbndetice dusigratel gl drealiidey 26f sexpossre mgwess,; and
outputting the | nforTallOn AU it B IR0l QLel Erociasing ok 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 S23: 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 823: YES), then control
is passed to the next step S24.

In step S24, if the point designated by the
cperator is 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 boundary, 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



39 exposure at the designated position according to the stored information.
. 14. A conputer-readabl e storage nmediumstoring a 5 conpﬁbgj geggyan1for
realizing a nmethod of exposing a pattern on a reticle o u osure area
of a substrate, conprising: an area storing a programfor displaying a shot
- map show ng the exposure areas; and 10 an area storing a program for
outputting informati on about a position of the reticle corresponding to the
desi gnated position on the shot map. 15 15. A conputer-readabl e storage
medi um storing -a conmputer programfor realizing a method of exposing a
pattern on a reticle onto a plurality of exposure areas of a substrate,
conprising: an area storing a programf L di spl aying a shot 20 map show ng
the plurality of exposure areas; an area storing a program designating an

optional posit] on the shot  map.,an ea_storing a _progr faor _storing
i nf or mati on al?oa&r%ea%nserlrso? g?tfaﬁes%spogﬁjfec?rh-“%%]??lessﬁ%ns en%er]gowsﬁzﬁp% t he

plurality of exIOSURRed 8apoiARdsuchad Ul Ypc202 140 AN RABS LR thg 2
program for outputting the information about the error of the exposure at

t he desi gnat e¢ipmutfacesore] ngr twhearhe tstier édcankedr dat Ronen-pattern
.AH.A95.A9!.A95.AH.A&.ALH.A.A&!.A9H.AL!.A95.AL5.A%&.A‘,.AH%.ALH.A&[.AS!.ALH
.ALH. A95. A 5. A48 51Kn. 4¥ . ARTATMIRGH Athaho[thRonABREAS i §oAREAs  AGH. ALO

K]&fCNVQ]§; patterns is one or O (step S825: 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 O, 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.Athat it is necessary to
designate the evaluation point again. In addition,
when the point is positioned at, for example, the

15 point M or N, it is determined that the number of
joined patterns is 3 or 4 (step S25: 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 P, or Q. and Q)
corresponding to the above described two points (P,
and P, or Q, and Q,) on the reticle (step 8S28),

25 computes the position (relative position) of the point
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invention can be applied not only to the projective
éxposure 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
20 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

25 included as a part of the specification of the present
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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-fepeat 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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0% () y10%& () - 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
bforming 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 1in 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 méinly 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 fhe 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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The present invention can be applied to the above
described projective exposure abparatus in the
5 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
10 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.
15 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 i1is not limited to +this
application. That is, it can be applied to an ArF
20 exposure apparatus and an EB 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 Furthermore, 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 light having a
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 exposur

apparatus, an- ion beam exposure apparatus, etc.
Furthermore, the present invention can accept air as
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
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
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

adjustment, operation confirmation, etc.) the entire

10 iO 10ss

10
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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
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., én
exposure apparatus according to each of the above
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.

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
and automaticaily 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. 1In addition, the operations of

designating an evaluation point and reading the

10 10
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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 thée operation efficiency.
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1. An exposure apparatus exposing a pattern on a reticle onto an
exposure area of a substrate, comprising :

control means for controlling an exposure 6peration 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 bosition on the shot
map, the designation means being connected to the controller; and

output means for outputting information about a position of the }eticle
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 pluraiity 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 réticle when the

designated position refers to the overlapping portion.
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4. The apparatus according to claim 2, further
comprising:

selection means forvselecting'information about
a8 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 information 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



10°3 10%& ()-9%i 3 10%& ()-9% )PQRSWXMB70!! 10 10 109 10%& ()- @' d9

%+& ()-@! W& ()-@!'[9 10%"& ()-@! Q9 10%& ()-@S ck[ <NBZO!! 10L$
igéyf‘)g ) g@llgg% '12: ()9 9@10c[y&' ()-1HO 109& ()- 109& ()- %BJMZ?@ZH <0! !

10! 10% u& ()- 10 10 10L& 109 ()- !sL& 10%,: & ()- !iL& 10900& ()- il&

10900& ()- rS40! 109 ()-!10%& ()- 10uu 10uu 10uu!y 10%uu& ()-z!y

10% u-u&' ()-z

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 reticle
displaying a shot map showing the exposure area:
designating an optical position on the shot map; and

outputting information about the position 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 to the designated position.

g. 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:
outputting 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 exposing a 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
exposura areas;
designating an optional pcsition on the shot map;
storing information about an error of the

eéxposure in corrspondence with the plurality of

exposure areas; and

outputting the information about the error of the
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exposure at the designated position according to the

stored information.

14. A compufer—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 onté 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 fér 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.



