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1 TITLE OF THE | NVENTI ON | NSPECTI ON METHOD, AND
MANUFACTURI NG METHOD FOR LI QUI D CRYSTAL DI SPLAY USI NG
| NSPECTI ON METHOD 5 BACKGROUND OF THE | NVENTION Field
of the Invention The present invention relates to an

i nspection nethod and a manuf i\cturi ng nethod for
liquid crystal displays using the inspection nethod.

It especially relates to a nethod of inspecting
TIPLPOF THEMNYENTGSIN ate is divided into a plurality of
regions for 10 separate exposures to forma

predet pNIPEEHONL METHOR)J 50 MANUBSCTORNG METHOD FOR
manufacturing mnethod for liquid crystal displays

' s ' N ¢IORNETHOD t he
Lg(gtgagr(%undtﬂl??ﬁﬁ?%%?dﬁgﬁ}gt aﬁ%lésp ays using thin-film
transistors (TFTs) generally have TFTs forned by
phot ol i t hography on one side of a substrate.

[ r f a 15 predeterm ned pattern

E%ﬂ@%agﬁgﬁggéﬁgﬁgEbgﬁa§¢gﬁﬁgxposure system However, as

siLrates are increasing in size, it becones
F%#&Pf&ﬁh?w?@oﬁchieve batch exposure using a single
mask. us, wWith increasing size of substrates, . it i
bocomedhh PESSEU Y CRUPTTER 10 @A ARSRegRA Mgteoq Aid amanufacturing
plurality of regions for_ exposures using a plurality

QfeioK siquidiraysis\displaysfuging, the Bispertion g ghesperiglly seates to a
However, if a substrate is divided into a plurality of
meshidonf irspectiog Jointy when aj subpirate hedividad inte aarwelityophragions for
in the respective regions becone an issue. Mire
seppete ekpaesutep, to dfeme adiredptaminkid patteon cod alsot nekates to a manufacturing
exposure systens or depending on nmanufacturing errors
nodfthadefok Hqtid ensed] displayp asihg thesinfpeotiommethodot t 0o anot her
during exposure are msaligned in different
Dibistrgstion@ishe Bavkgidvadety j oi nts between patterns can

25 be m smatched in overlap regions. 2

Liquid crystal displays using thin-film transistors (TFTs) generally have TFTs
formed by photolithography on one side of a substrate. Photolithography transfers a
predetermined pattern onto a substrate using an exposure system. However, as
substrates are increasing in size, it becomes difficult to achieve batch exposure using a
single mask. Thus, with increasing size of substrates, it becomes necessary to divide
each substrate into a plurality of regions for exposures using a plurality of masks, thereby
to form a predetermined pattern.

However, if a substrate is divided into a plurality of regions for exposures,
joints between patterns formed in the respective regions become an issue. More
specifically, depending on differences between exposure systems or depending on
manufacturing errors of masks themselves, patterns from one shot to another during

exposure are misaligned in different directions, and thereby joints between patterns can

be mismatched in overlap regions.
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Such m smatches at joints can change transistor
characteristics in formng TFTs on a substrate. And,
a great change in transistor characteristics results
in agreat difference fromnormal transistor
characteristics and can be reﬁognized by human eyes as
uneven di splay. This uneven drsplay is also called
uneven shots and can be the cause of 5 a defective

panel . Skdh Misaftcheat BT NG RS Etdr thsbacteistics G Soriving TFTs
m smat ches at joints, measures using human visibility

oRay §ubiRi. di £6d, 05 §Fledt 'c € SPnkalof thadeRkisGA! k@llts in a great
Lai d-open No. 2003-315831 and Japanese republication

3
dt erétict fidh bR it&ﬂﬁkto@%&éﬁsﬁi@@ can DDRebgiZe0%y dlggnan eyes as

ose docunents, ere is an overlap region provi

oREIHEERIRN® Qe AoV ICAIS Bl iR be the cause of

region ar ar I'ncluding a part

[ xposed during exposure of the one region and
aé%%?ﬁg$p%§ﬁt that is exposed during exposure of the

R TR AR IR —
u%lgg rhﬁ"tﬁ‘gg; i eﬁlfygt‘%F %ﬁtb&g‘{’lao tliljégagﬁgqhﬁat%%%pl)é o jd-open No.

Eart during exposure of the one 15 region. In_the .

28039 558 c Amdn/apaneste seavblication: ofyr BCEx pefematienal | application No.
exposure of the one region and the parts that are

VéQB@’é 6476 urlh thpse dpotmenss, dhere ksanmveelpp regigroproyided between one and
arbitrarily mxed within an overlap region in order

thepother vegionst thebo expoaed] the@verlare regiey atbitgarily dmeluding mgpart that is
linearly joined together and thereby to make it

exipdstd aluring f expoburersof thei ongsregion 261 another pyrt rtbatognéxpesed during
unevenness in display due to m smatches at joints.

ekjpovapest the \olier trigionts €Tk pirb exposed dutnge sxpbisarel efsthel one region is a
t he above docunents still has the problemthat

nbARYFEReE part dGrifi SBIcRMre BRthdStheCRRIbAI Z € thY cHPaRy, tBY P&t exposed
for exanple in the case where a nore rigid accuracy

dafin® ¥epdsaRe 6f tHeANBESTERINEBS Abh-Bxpoibd phit Ahink Sexposure of the one
requi red, or depending on differences between exposure
r%&&errs or depending 25 on manufacturing errors of

sks. 3

In the above documents, the parts that are exposed during exposure of the one .
region and the parts that are exposed during exposure of the other region are arbitrarily
mixed within an overlap region in order to prevent the one and the other regions from
being linearly joined together and thereby to make it difficult for human beings to
visually recognize unevenness in display due to mismatches at joints.

However, even the use of the techniques disclosed in the above documents still
has the problem that unevenness in display may be recognized by human eyes, for
example in the case where a more rigid accuracy of overlap of layers formed on a
substrate is required, or depending on differences between exposure systems or depending

on manufacturing errors of masks.
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Especially, in a first step of photolithography to

pattern a first layer on a substrate, there is no

criterion (alignnment mark) for aligning regions to be
exposed, on the substrate. Thus, regions to be

exposed are aligned referringgto the relative

positions of alignnent marks™f ornmed on masks to be

exposed and alignment marks formed on a stage 5

suppor Expa@idiiye s Wb fikst at of Phatosi hpne patfeR! aSfi@P3ayer on a
al i gnment marks formed with'the pattern in the first

sib&Ritd !'tl?er%*?%t c;rﬁéricﬁi daﬂ@ﬁiﬁéﬁtfn‘?fg&)” o L RRSNE Regithsa BO %}t‘%%bsed, on the

Accordi ngly, e accuracy o | gnmeht of Tegions

RS oo eloHE P e Uit BoBl o ERER, S lyve osiions of
nced” _ SR ThE
oBfeny Tk el LOBERIosBE A ARl BSAERLY on a sage

(]
ste e accuracy o ween patterns,

10 i i ch,case even dis can be.recognj zed. ev .
Wprdriph HeRLSERe, BN et AL Bler ey iR MG oo with the
docunents. Taking a ncr.ete ex Le, a,first step of
BaErN fHerirgt e oo aligament SLrisiars 10 B eXPaSERs  r at e,

Saf te g?nﬁg:ggrtdg}pg]l}g ]:g]éenpgc%tg%g; to g.ﬁgt%{g%% §>]:f g%gngsatg’beetegcgh?e% in the second
phot ol i t hography fornms source and drain patterns. )
anf lefgypephis inflpenced by the alignmentgmerks fomednia; the dirst signa  That s,
formed on a substrate. In the first step, as above
reesalignoet accueacy in therfrsitemdeamades theraccwmcnobiobus befween patterns,
Thus, joints between patterns may soneti nes be

in nvetdcluicateeyneven disphayptan bie pecogiizgd emen avithf theeuseenf the techniques
bet ween exposure systens or dependi ng on manufacturing
disciased imnthe mBskesdocufiients. i naccurate joi nts between

patterns fornmed in the first step have an influence on

20 pat Teking atcdndetefcxaiplt, b FirsthepSphoblitivgriphly fokms a gate pattern
steps. For exanple, an etching pattern of silicon may

RVEUbaRatk NEsRESE step of pRABIIEBgRAPhe Féti3 aR@idheig patffsl of silicon, and
| eakage becones likely to occur in that overlap

o B8 Yep Q“ﬁl?di&lli‘th gﬂ“f&rﬁr%ﬁfﬁlanqitﬁﬁh 1eA3e! Thibugh the first to

above, | eakage ca ccur at joints between patterns,
' ?@¥ . Fﬁﬁ iati i n charge
ﬂg%%f&g erlgsl%}lg%sa?% p|e§g g%%lﬁ%fﬁe% thereby result in

poor dﬁmeaﬁ'rstcﬁéﬂ,% af)J)\irecge%cr:ribeﬂl, there is no alignment mark on a substrate. |

Thus, joints between patterns niay sometimes be inaccurate, for example depending on
differences between exposure systems or depending on manufacturing errors of masks.
Such inaccurate joints between patterns formed in the first step have an influence on
patterns to be formed in the second and third steps. For example, an etching pattern of
silicon may overlap the edge of a source or drain pattern, and leakage becomes likely to
occur in that overlap region.

On such a liquid crystal display panel as above, leakage can occur at joints
between patterns, which may then cause variations in charge characteristics of pixels and

thereby result in poor display called flicker.
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Further, if there are a plurality of exposure systens
that can be used for patterning of the first step,

di fferences between those exposure systens will result
in different degrees of accuracy of joints between
patterns even if exposure is perfornmed under the sane
defined conditions. For exanpfe, when a substrate
patterned in the first 5 step is patterned in the

SeCoNndrgkiRR, ifveiekdd b0 ASpIariNRg ofli dxbesiRdsyq¥ROIHitecan be used for
systenms in the accuracy of joints between patterns in

phiténin ot th?tfjﬁgti E?é,e%iifferéi%ésf b&Wekn %s@‘r}ﬁ?ﬁﬁhe sPfems will result in

accurdacy o etween patterns i he setond

dgfgegg}‘]t dd!glt[egf) | [P?i?élfrﬁc%ra!)f Wintd lﬁ’é{.vg&n&%&% vy 1%1;1%(%&& is performed

I S “necessary to eterm ne
SR TRl 30 bR SRR o n e o
BESEPFAPUTEEHSRPoks, Ml o s n
S50 PR bl PN AT TEEAMNETH o S

i nspectjon nethod that iis_. 15 capable of inproving the
gy afjoigts HEBVWPsPaH@WHéﬂWﬁS‘ﬂ“grSF@ by quantitatively
measuring the _accuracy of joints between patterns,

and t oMerevperifieallya durias patteringrof (be seesnd stgpi § 1s necessary to
crystal displays using the inspection nethod.

deictoindiwhich expolere sy ssemn werawassd tfothe patierningnf ke fixshstep and to set
method is for inspecting the accuracy of a joint

elpasneee pomplitiansr fos theysedond ngepd aédoeding tto ahp seumltesf thicedetermination.
substrate is 20 divided into a plurality of regions

Thiy candimasdiice tlexpoblemast reducingy produdivigget er mi ned

pattern. It includes the follow ng steps: the step of,

in an overlap region where a first and a second

regions out of the plurality of regions overlap each

SUINMIRIAR VeSS THENSVENTIOY di stance between a first
pattern el enent obtai ned during exposure of a first

regi onpgg g? %tb%SF ?fl“l?lse rﬂ?@s‘eh@fn‘@eﬁicﬁ%gﬁmﬁﬁé ah NEelidn MBthod that is

exposure 0 t" region and | ocated approximately
ohphtPEE ity Royihg the\Eobiaby bt R Bidkelh §fRhe b iRl measuring

BPIGEDy bRRRE BANP g%%e%sn, a8l BBV AW At PRLESE or liquid

crystal displays using the inspection method.

According to the present invention, the inspection method is for inspecting the
accuracy of a joint between patterns involving different exposures when a substrate is
divided into a plurality of regions for separate exposures to form a predetermined pattern.
It includes the following steps: the step of, in an overlap region where a first and a second
regions out of the plurality of regions overlap each other, measuring a first distance
between a first pattern element obtained during exposure of a first region and a second
pattern element obtained during exposure of the first region and located approximately

parallel to the first pattern element; the step of, in the overlap region, measuring a second
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exposure of the second region and joined with the
first pattern elenent; and the step of determning a
di fference between the first and the second di stances
to quantify the accuracy of a joint by nmeasurenment. 5
Since the inspection nmethod of the present invention
has the step of determning di fference between the
first and the second di stances to quantify the

dREILE Bedivedh the RbAd phYerRREMENE ARMA thitd pitieriPeRficht 6bthided during
quantitatively control the accuracy of |oints between

e?ﬁésh?er Bfthe WBchd¥e 38 inR30MEd With BEfR& patterr BBME@NH: Afd the step of

e accuracy of joints “between patterns. 10 These and

dgfep:ﬁﬁﬁﬁgbja.e&i'ﬂ%renﬁ:@q}ew‘%ﬁ’ %{éSﬁﬁFtaﬁd 4 s%g&ﬂnﬂﬂ&?éesofo Egﬁmfy the

present I nvention w econe nore apparent romt

aﬁéﬂlﬁc&%ﬁﬂoﬁéﬁH@%ﬂg‘%&ri ption of the present

rnvertio en In conjunction with the

' d i . BRI CRI PTI .OF THE
DRAV NEISe il JpedtiRi metied flother eleits bt chasotigg sep of
dBfeEBisine frEirtonsh bekr G, GSE Bl e PO ABPHG. fp auantify the

liquid crystal display according to the f.irst

ARG SR DY nepBHemERt, it H%P%S@geewt Quaptiaty Ly fontegl ghe accuracy of
s a plan view show ng a substrate with gate and .
jeinshervesnaatterny. | Fhisbeiggnakaut $heelisst ekimproving dhecagguracy of joints
according to the first preferred enbodi nent of the
betwessamattéms.ent i on; Figs. 4A and 4B are plan views

showing joints in an overlap region according to the

first Pheseeamnd dtimrbobjectsnfeatfres, asppete sandt advantages @f; the present
Fig. 5is a diagramfor explaining a nmethod of

ineentiba okillr bevgne Miogiapparentsfran the Sfotlbwirigayetaidab descrigtion of the
to the first preferred enbodi nent of the present
pré¥eihi@ftionGyvifcngskentn aa? urictidhevifl the a¢édiFank g drawings.

expl aining the effect of the liquid crysta di spl ay
according to the first preferred enbodi nent of the

present invention;

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A and 1B show regions to be exposed according to a first preferred
embodiment of the present invention;

Fig. 2 is a plan view showing a liquid crystal display according to the first
preferred embodiment of the present invention;

Fig. 3 is a plan view showing a substrate with gate and capacitance
interconnections patterned thereon according to the first preferred embodiment of the
present invention;

Figs. 4A and 4B are plan views showing joints in an overlap region according
to the first preferred embodiment of the present invention;

Fig. 5 is a diagram for explaining a method of manufacturing a liquid crystal

display according to the first preferred embodiment of the present invention;
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Fig. 8 is a plan view show ng masks used in a liquid

crystal display according to a second preferred

enbodi ment of the present invention; 5 Fig. 9 is a

pl an vi ew show ng neasurenent patterns in the liquid

crystal display according to,the second preferred

enbodi nent of the present invention; Figs. I10A and 1 0B

are plan views for explaining the neasurenent patterns

in  thpigsi Guind Zrayébphin vietd!foy erpladint 0@ éffect W thediynel crystal
preferred enbodi nent of the present 1nvention; 10

dispthy abdorifhgdo BleAtirsipreRireh QWbRiniE SEHhe PRddbntialdrions | N
anofher liquid crystal display according to the

secondppr ?fiEIEJ h @i@@&‘ﬁb% T kstUREd B EE@ﬁfd &r?é‘c&lrﬁi'tblﬁéé? according

and Fig.” 12 a plan v OW ng nas used I n
L QU ' ' .t he second
té)%g gﬁgggéf%&n%o%?&nen Q%tf()f?}%é: Sgéggglrﬁﬂ?é}@ent ion. 15
DESCRI ETI ON O THE. PREFERRED E | , (Eir . .
e of or PR E3/8 B IS F0HE, ree s pe P s ify el i erystal display

a plural .ty of regions for.separate exposures to form
aediiidy Lhe e g TRGIERED FmDRURER] of the PERED ARG o0 o

first pref ed odi nent .of the resent invention, .
two- r cBiEen 0Aaad PR BIadSn B splimng e Mesaddjpettems in
are exposed 20 using masks to forma single pattern_qn

the, Hqwid peystaltdisplay gocording ko dhe seepad)perferred pbpdimeptiobihe present
.the thin line on the left and a region 2 indicated by
pyegtemi ck |ine on the right. During exposures of the
regions 1 and 2 on the substrate, the regions 1 and 2

ar e noFig. 41 iphpldnoviawehovinemogsustmient tpatterns én hnatheraiquid crystal
to overlap each other to provide an overlap region 3
displaytepverding t&ite setdhd frefeaed embodimyens bfithe préseit ievdrition; and

the region 1 or the region 25 2. Although not shown,

the ovBig a2 igi plan Jview shokdgy emaskéiwstd iincthedéixid crystal display
subregion that 7 is exposed during exposure of the

aeaﬁaiag td-tHeUkcdil prefeined embedirichtofthe pfadém idfentibe. r egi on
2, and a subregion that is exposed during exposure of

the region 2 but not exposed during exposure of the
region 1.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

(First Preferred Embodiment)

When a substrate is divided into a plurality of regions for separate exposures to
form a predetermined pattern, especially according to a first preferred embodiment of the
present invention, two regions are provided as shown in Fig. 1A and each are exposed
using masks to form a single pattern on the substrate. Fig. 1A shows a region 1
indicated by the thin line on the left and a region 2 indicated by the thick line on the right.
During exposures of the regions 1 and 2 on the substrate, the regions 1 and 2 are not
simply located side by side but are located to overlap each other to provide an overlap

region 3 as shown in Fig. 1B. Exposures may start with either the region 1 or the region

2. Although not shown, the overlap region 3 is a region which includes a subregion that
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Fig. 2 shows patterns fornmed by separate exposures of
the two 5 regions 1 and .2 as shown in Fig. 1B. Fig.
2 schematically shows predeterm ned patterns of gate

i nterconnection 4, capacitance interconnection 5, a
silicon |ayer 6, source integconnection 7, and a
drain electrode 8, all of which are fornmed in the
region 1 except the overlap region 3, in the region 2

1£&GRBEd dlithe4RbHAP of BZireglon 1 bl Hot ekﬁbgea ARl exPodiRGbPrhe region
3. Those patterns are forned through steps of

Phgd 2Lib:0R68 AP exgﬁﬁe@tcﬁléﬁﬁg lekh&sitd oF thé R&idd2 8af ot exposed during

I nterconnection 4 capacl tance I nterconnecti on

inafirst step of photolithography,
RpGhE L T,

er 6 is patterned in a second step of
phot ol i t hogr aphyg. = an r - i
and the drain el glcgt ?o%‘gkg%gﬁg&sgﬁ?%%@ég%g%%#s of the two

st.ep of hot,ol i t.hqgr y.:As, descri.b KN th .
B} AT oy FiRva RO RO ys Medetegpined pattems
formed in the first step of photolithography..are
of R 1BiFFeOPEECHRE i cepaRligncs IUTEORMSCHT e ch SIRPR clegy 6, source
formed in the overlap regjon 3. Thus, this eferred
iRIRISGRSTEAR 7> Mba dER PleptEatieah aﬁ@a@eeh @HWH’E’P‘E{)@ gregion 1 except
quantitatively inspecting the accuracy of joints .

veslap regien drindhe fegiomne ¢xcertthe pugslapppgion 3, antbipdhe overlap region

substrate after the gate interconnection 4 and the |
3c afhobe paticmsiane frrmed tlwovitosters efiphofsdithagranby. | Margspecifically, the
first step. 20 The overlap region 3 shown in Fig. 3
garedhtet@snectonbt anyl the @pacifanes tdercdmmettiook® ard paterreddna first step
subregi on 3B outside the broken Iine. The subregion 3A
of photwlittgiaphy,t thakilicen éaypoé éxipatieriedgn exspomdr stepobf phueolithography,
region 1, and the subregion 3Bis aregion that is
a8d les erlrctUnteRn¥RRaUT fndothe [disin RGirode € arelpuitefiedriegithind step of
3A exposed during exposure of the region 1 is a

efdlignoRepay. part during exposure of the region 2, and
p’tBhe 25 sub?egi on 3B exposed during exposure of the

region 2 is a NONGEYRESEMA RAfHe BUMERINS FPROPHERNP invention, the
the region 1. Thus, the overlap region 3 shown in Fig.

P 953 B, e Ot AR o SRR W00 sy o
joints between patterns formed in the overlap region 3. Thus, this preferred embodiment
has described an inspection method for quantitatively inspecting the accuracy of joints
between patterns in the first step. Fig. 3 shows a substrate after the gate interconnection
4 and the capacitance interconnection 5 are patterned in the first step.

The overlap region 3 shown in Fig. 3 includes a subregion 3A
inside the broken line and a subregion 3B outside the broken line. The subregion 3A is
a region that is exposed during exposure of the region 1, and the subregion 3B is a region
that is exposed during exposure of the region 2. The subregion 3A exposed during

exposure of the region 1 is a non-exposed part during exposure of the region 2, and the

subregion 3B exposed during exposure of the region 2 is a non-exposed part during
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exposure of the region 1 and those patterned during
exposure of the region 2 are joined 5 together. This
joining part (joint 9) is, as shown in Fig. 3,
inwardly depressed in the shape of triangles. Thus,
the joint 9 is visually recoggizable wi th m croscopes
or the |ike. Depending on the conditions of the joint
9, the joint 9 maybe in the shape of a step, instead

eg{ms}gggaghéfegﬁrﬁj_y depressed in the shape of triangles.
1g. 4A is an enlarged view inside the overlap region
3

showi ng 10 t fifug MoveRaf rEGONS Shé Wi FigNd iddMies a part where
capaci tance interconnection 5 patterned inthe first

o S, eSO AP, oA MOHRACE, bl durin
ERAECH B bt PRIMEE Buchitd dA Rpdnf0lr iR BBoR2 e joined
ot h hand shown, abav br ok

e pEhiadmtse Mer GEisP Qi oA HrF e oGy depised in the
e, SRR pariusa e it ok soR i droiizaplgh Gh Micfopgopes or the

1s, the gate intercgnnectjon 4 shown on_the | eft of
Iikfe DEpNEN a1 te ¢ tl?rrﬁeofélawel}tt9aﬁl9éomﬁ9@wdme&hq Yapeof a step,
.are patterned during exposure of the region 1, and
llﬁaﬁ@dg)itbémgnmarém&swﬁn@%ﬂm obiapgles.ri ght of the

broken line is patterned during exposure of the _
region 2. It is Hig 44 inenehlargedaiew insidsrthe ewerlap region 3, showing
invention is not only 20 limted to this exanple; for
tecgatpintsreorinectiat 4 andithercapanitants ioterebnebation opatteredrin gt first step
of the broken line may be patterned during exposure
off phideadithegraphy. 1, Aaregidrh ahgwh eundent the cbrokerc tlinen cdrresponds to the
the left of the broken Iine and the capacitance
shibregiofi OB GhichNisb exfased hfurigt tajose’t OfirtheGegivPOE e Bf to be a
the region 2. Then in this preferred enbodi nent, a
dhTkPHRE JARIWRRE dxBEsl@bE the’egioAl 2T CONARCHthONh#hd2AFegion shown
t he capacitance interconnection 5 is nmeasured on eac

i jopi i 2 bt oL CoE i .
Db AEe bk e cBirBipoidt B0 Syeen o SHER T Gfolfladting cxposure

Cficall . . : . 0

oF o2 bl e A SHOUN il Rithe Aot Of b

| nterconnection gyl B SHR" S OnZtion? R utBui 58 HE Feft of the

broken line and the capacitance interconnection 5 are patterned during exposure of the
region 1, and the gate interconnection 4 shown on the right of the broken line is patterned
during exposure of the region 2. It is noted herein that the present invention is not only
limited to this example; for example, the gate interconnection 4 shown on the right of the
broken line may be patterned during exposure of the region 1, and the gate
interconnection 4 on the left of the broken line and the capacitance interconnection 5 may
be patterned during exposure of the region 2.

Then in this preferred embodiment, a distance between the gate

interconnection 4 and the capacitance interconnection 5 is measured on each side of the
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fromthe capacitance interconnection 5 to the gate

i nterconnection 4 in the subregion 3B 5 are neasured.
Here, the di stance between the gate interconnection 4
and the capacitance interconnection 5 neans the
shortest distance fromthe gape i nterconnection 4 to
the capacitance interconnectlFon 5 which is provided
approximately parallel to the gate interconnection 4.

jdiAe9.in e ERABRAtLICBANEigh i4f ﬁ."egﬁﬁ@b&ﬁ{dﬁﬁeﬁeﬂv@&x RARBERbns 3A and
10 di stances 10 and 11, the accuracy of the joint

t r ' eqhnt.er ctipo n ;
3@2. gﬁ%kﬁﬁgc&m? RS {Hovwd HA 9%& CAANLLIRAANRC!D frof th&Ncapacitance

red. That Is, si stance 10 i s

: i r: j andth
Ao 3RO s Wfer el R PR 018 42 8 4 Btance 11
i mencaggcgta%gg {n%g'lcé)lﬂxegfﬁn} ?%’ tﬁeh tedin?ér@ %ct}(}n 4 \?\%ﬂl& subregion 3B
neasure ased on € gate ~Interconnectiron 4 rch s

attern i thi he subregi on 3B and t he capacit.ance .

e RLER o i5ER oG PeHek g B R e SRR ol dhe Gapacitance
.subregi on 3A, determ.nin . difference therebetween
injEreQRRCcHAn . PR, o e, distanee drom Jhc, gate atqregneciipn 4 to the
In the exanple shown in Fig. 4A, there is alnost
capacitancen dercopiiegei > Rdieh 4t arrydded) appiRgimately %@i}irtp the gate
if the joint 9 in the gate interconnection 4 is in
intgeconpRefiendf a step as shown in Fig. 4B, the
di fference between the distances 10 and 11 20 is
great. Wile Fi gThaB dowsmphtingxangiffsrancer betwgen the measured
di stance 10 is greater than the distance 11, the
distdrees olfslang bkt theeacdunaeydiof tthacjemt 19 batwedrl pattornbe(in the gate
i nverse depending on the conditions of the joint 9.
intercoheectivh #p caneequaatifiedn Thae iy siatatheelistdii®e d 0ds thkasused based on
great as shown in Fig. 4B and it is not less than a
the getRéndbmRdt vl Uhd tHeQapadtahedlintcicdideions whith are both patterned
exposure systens. Here, the predeterm ned value is a
wiftif etheV 3hBtegibRat Al Sande bRy Miftafte 191 DAS etka@icdChdsed on the gate
past production data, or the like. If the difference

iﬁt%rcgfng&lﬁﬁﬁ ANGRch NS pat@FRAT wHAHNY fhe Eﬁ\fr&%oﬁ SIR d9he capacitance

possibility of occurrence of defects suth as uneven

i%ft%é@%{igg 'Sﬁwl&%lh'ﬁ pgnérhgd"m& ﬂé%ﬂe‘éﬂm‘%ﬂ?@é{gmﬂﬁ%i d'@ifference

therebetween allows quantification of the accuracy of the joint 9.

In the example shown in Fig. 4A, there is almost no difference
between the distances 10 and 11. However, if the joint 9 in the gate interconnection 4 is
in the shape of a step as shown in Fig. 4B, the difference between the distances 10 and 11
is great. While Fig. 4B shows the example where the distance 10 is greater than the
distance 11, the relationship between the distances 10 and 11 may be inverse depending
on the conditions of the joint 9.

If the difference between the distances 10 and 11 is great as
shown in Fig. 4B and it is not less than a predetermined value, correction is made on

exposure systems. Here, the predetermined value is a target value that is determined
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crystal displays, used in the first step of

phot ol i t hography for patterning a first layer on a 5
substrate. First, in step Si, patterning is perforned
under defined exposure conditions. In step S2, the
accuracy of joints between p (5erns formed in step S1
(in the exanples of Figs. 4A™and 4B, the gate

i nterconnection 4 and the capacitance interconnection

based én dEHIBT) tpadti BEIRY ONRRE O MR fike. USE A% difRrence is greater than the
af orenmentioned inspection nmethod. More specifically,

thrBetlVatueS HRPPI @hig pcﬁbﬂﬁitgﬂﬁo@dﬁ?reﬂ& of¥efdttdsubh &s QiY&Reh ARsplay.
region 3, the distance 10 10 between the gate

i nterconnection g griysqlo%wgh&mg%%&%c;ﬁw@;g €8 %or liquid

1 and the capacitance interconnectfon 5 uring

ST PR 08 oy B s
. 1 1 j ., n
R T RN TR e ————

is, f d inth [ '

In é@P g}?g'leaﬂﬁ:auriagy f?%’i%%é g%«{%ﬁn ?)%téedrgsrdtogglféﬁgtgg 'S (%I thterzagamples of
.nterconpection 4 formed in the suhregi on 3A i.s . .
Figha & @00 4By, it £4tR dtgrconpsciRE A a‘E‘fggﬁegﬁP&?‘r’Péwili%‘F%HE’é@mn 5} is
10 and 11 is neasured to quantify the accuracy of the
quantiiedg by Tmeaswyementaysing thej siersmestionegh anspgetionn gnethod.  More
measured difference is smaller, while the accuracy of
spesiifically in the meamples of i gsradds andedB ovishin Mlareoveslap regien 3., the distance
In step S3, it is determ ned whether the difference
leesweandthe rgate2 it cameSion 4 foumdd duringyexpobgedifithe regiere 1 and the
bet ween the distances 10 and 11) is not |ess than a
cppazitener terednneatiore 5ofornekl. dinfing keposess of atie degiber brand located
(the value of the accuracy of the joint) is not |ess
abprirhdtelypsLalbd a6 the @ateViateiconnbdtiond4 ds esdisged sard tiet diptance 11
S4. If the neasured difference is smaller than the

bRHALA LSS CApaSithnk@ i@ cordRetiod 9 a8® thePARSintefeonheitiod? whidh is formed
step S4, correction is nade on the exposure conditions

-of Res dufe h o Wel

ugi t%l? gsr%g%e sgglelder % %ggo t he%?%ﬁ%r%%g?g?%ngeg val ug. the gate

) . ¢ L , q _

e e o s
. : t hapds, . i "

teRGkeh tﬁé)dlgi&fl$g§q%sa?lg l.l%megﬁ}tgér Eﬁ]ua lzli{%’ the %écgé%? of the n]gglt 9. The

neasur ed erence i's sna he erm
val ue roduct..o i.e.. the first . .
accuracy OijOIIl S 1S hlgl!;ér as thie measureci difference is smaller, while the accuracy of

joints is lower as the measured distance is greater.
In step S3, it is determined whether the difference measured in
step S2 (specifically, the difference between the distances 10 and 11) is not less than a
predetermined value or not. If the measured difference (the value of the accuracy of the
joint) is not less than the predetermined value, the process goes to step S4. If the
measured difference is smaller than the predetermined value, the process goes to step S5.
In step S4, correction is made on the exposure conditions of

exposure systems in order to make the measured difference smaller than the
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step of photolithography, is started in step S5. 5 In
this way, the inspection nethod according to this
preferred enbodinment allows quantification of the
accuracy of joints by measuring the distances 10 and
11 between patterns on both sjides of the joint 9 and
conputing a difference therebetween. Quantification
of the accuracy of joints allows control of the

pRédetermfnéd Ofalud. Ol OérPectibhesfethe exposddi Bshditims dinchibes; Yfopfexample,
joints. 10 Further, in the manufacturing nmethod for

chatddli o theé yésti@énsd:ifstﬂé ApTonsACHRS 8tdBe EebdsBd.S O HeSsthathand, if the

[
enbodi nen correction is nade on exposure systens at

rfkasillE§ m&ERJeyiﬁésEﬁQ%F ﬁianpﬂleﬂ#gdeité}ﬁﬁ%éds{/ﬂge,tﬂ}@ducﬁo?, i.e., the first

I nspection nmet quantifying the accuracy o

5B fp fpoblb 005 RiEsA0 ' TPLCYS, (e, 2ceur ey

(5,8 puneyn Sty U4, 1 ASRLAPEGUHRR Slrdh Ty grees
by o) B Eh BB o S50y 4 0 s 1
2ol bFYeER ety i ith iles clathe, Hintog dopompuite o difference

silicon |ayer 6 _may overlap the edge of the gate
thesebetwenin e Quaptificatign of Regpecrracyphjoints allpwe rontEs) of fsaccuracy of

result in display defects. However in this preferred
jentsotiereby improyingthe peawegsyiof jddtscor rect i on nmade on the

20 exposure systens inproves the accuracy of joints in

the first step oFughart mil the moauigshyingsmetbhd for lliiquitﬂ:icgf,stal displays
4A and accordingly inproves the accuracy of joints in
atdveding ao niisaprdferted raanboslim@st, asrradtionris intadei gn efposure systems at a
thereby resulting in reduction in display defects.

prepREARS stige b€ broddctlivi) acing R Insgéttisn pietiical foe quantifying the accuracy
enbodi nent descri bes anot her inspection nethod

oflijdih&r eMhud,rPM pedSibldIR RERoHe BRI AdeBfcy Bf jdiftsfdndSthereby to reduce

preferred enbodinent. Also in this preferred

|IRR (e, gl 2utval Bt ahR tb Pobl é/dcgfag¥ oPjdin. PMbr@kpdcifically, if

regions tor separate expoSures to forma

0
S B ARSI $15L b 1, o,
ag%tﬁ%cgf?cﬁg 81%1 s eﬂlﬁg? E%tgthg i ird ngs%%%é fAffendsd \ﬁ?\{ﬁz{t'in the first step
as shown in Fig. 7. In such a case, the edge of the silicon layer 6 may overlap the edge
of the gate interconnection 4 as shown in Fig. 7, which may then result in display defects.
However in this preferred embodiment, the aforementioned correction made on the
exposure systems improves the accuracy of joints in the first step of photolithography as
shown in Fig. 4A and accordingly improves the accuracy of joints in the second and third
steps as shown in Fig. 6, thereby resulting in reduction in display defects.
(Second Preferred Embodiment)
This preferred embodiment describes another inspection method different from

the one described in the first preferred embodiment.  Also in this preferred embodiment,
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in not the whole but only parts (hereinafter also

referred to as pixel parts) of the regions 1 5 and 2.

The other parts of the regions 1 and 2 are

non-patterned parts where no patterns are fornmed. The

pi xel parts constitute part a predeterm ned pattern
formed on the substrate. Specifically, Fig. 8 shows

masks used for the regions 1 and 2. The masks shown

al fubsir@te 8 Hidided MARK applukAith SofPfegiond efdr tsep&xteoSgopurseito form a
parts 12 at central portions. 10 And, the nmasks shown

préllefeirnflined pAAMA. MTRR) S BRIVm RAlik €T A\ swbsaarel isldivide@ itd &t regions
inthe wvicinity of the pixel parts 12 and in

1"RA-PR bfh '&Giﬁe&@érﬁﬁnelﬁaattlﬂﬁl 6:1% e stbstiall® TERReVeE Paftbms are formed

patterns 14 provided i'n the | ower portion of the

ilgl1 A& RE “’Lﬁﬁ’%ﬂ ohgcﬂa?tg ghfl’gngﬂéreﬁsor@mﬁqmgig@%&ﬁz of ﬁl@"‘}egions 1
avi ng the shapé€ ‘o arge rectangle, ahd ah 1 hner

su 4 [ t
B3, a5 e B 6 e Fellotl ok whf P BRRARY BurfRbpre po parterns
t he upperportion of the regiqgn eagh i ncl ud n
o, farP e o TB Bivh Pos comimE Bat by POl shtgf prmed on the
simal | rectangle, and an inner neasurenent pattern 15b
SW%W?H@ t he shape of a large rectangle. Exposures using
the neasuyrenent patterns 1l4a and 15b form patterns
the shapeilfallye Etga&gslwsowa%k%euseg foatheategiony] pph 3. The masks
ot her hand, exposures using the nmeasurenent patterns .
shonn imHigy 8 havo masly pattesnmptoxided ¢ exnase pixel parts bhatengpl portions.
rectangles on the substrate. In Fig. 8 there are also .
Aride theemasksethenn ipdiige$ hgvel measwgementpagioingdd 4nd thprovided in the
upper portion of the region 1 and in the |ower portion
vdinitshef the gixehpdits I2esyden nor-phtfernedipartsel reasur enent
patterns 14 and 15 are for use to further overlay
ot her Megigrss thdbmeasuréhentrgicnn M proideddiarthe Hewereportion of the
2, respectively. 25 In this way exposing patterns on
rédien Quéghriatiede Shnshtéh@eisieenieht khatteihoMy havidd thd ghap8 of a large
formthe neasurenent patterns 14 and 15 on the
r&iREd, 38 anfihfer MedsBretch PAEEH 119b hevRY BE shdlR of a small rectangle.
substrate with the neasurenent patterns 14 and 15

'l:h%rrﬂt?agufeflgfa? egrﬂsnl ﬂ; j;n%yid%d inﬁlﬁéev.tl S hgﬁﬁmjof regidn®F ich include

e over I on in whic asur ement
RHE" ASashibnfing pattern 15a having the shape of a small rectangle, and an inner

measurement pattern 15b having the shape of a large rectangle. Exposures using the
measurement patterns 14a and 15b form patterns in the shape of rectangles on the
substrate. On the other hand, exposures using the measurement patterns 14b and 15a
form punched patterns in the shape of rectangles on the substrate.

In Fig. 8, there are also the measurement patterns 14 and 15 provided in the
upper portion of the region 1 and in the lower portion of the region 2, respectively.
Those measurement patterns 14 and 15 are for use to further overlay other regions above

the region 1 and under the region 2, respectively.

In this way exposing patterns on the substrate using the two masks shown in
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15 overl ap each other. Mre specifically, the punched
nmeasurenent pattern 15a is 5 fornmed in the rectangul ar
nmeasur enent pattern 14a, and the punched measurenent
pattern 14b is fornmed in the rectangul ar nmeasurenent
pattern 15b. In this preferregaenbodirrent, t he
nmeasurenent patterns 14 and 15 are formed to overlap
each other in this fashion, and the positions of the

Fi B0 RNRe incafirb R EmSpattarns 114l aikdi Meor thetsiBstiiRa S Wigh® i a schematic
patterns 14 are neasured to quantify the accuracy of

ViRl B the sdbtNRY Ritl® BRRGhédsGRirledt pdtieths 140Md 1S Bfin&lhdfed8d In Fig. 9,
vi ew showi ng t he neasurenent patterns 14b and 15b

ﬂﬁ% YIS A PR thé H6sa freéi?ﬁ 3PinFhicRahd mbdsurmertip8tterns 14 and

10A I ateral | stances 16 romthe sides of the

lgeg\félﬂfag %ﬁ{m (g.g%r% € Mbote isgugci 19aﬁ)2 ﬁtgg\;@gght{ﬁ;nfe%ement paétﬁgl 15a is

nmeasur ern are N arrows,

vertd cal. di n 17 fromth i.d 0

L, LSO st el 3 hnd B, punched measurement
asyr.enent tterns 15b. are shown b 1 hi ck

PfetD e T fprP i e etanadia? peaSutROER BT ot i dles |

of the_pixel part 1 tre equal to each other, an he

Gi st ankbis prefiited FpbRiuts the meruisricat PRz 1o aaf 45 b formed

equal to each aother. _Thus, it is found quantitatively

t@ xerlameach e 4B yhisriashaem iandthe ppgjtions o ibg gpeaspgement patterns 15

di stances 16 on both sides of the pixel part 12 are .

relpfivetocthe measwremeshpalicnsr 1asrg mensured taiquantify dhe accugey of joints.

both sides of the pixel part 12 are different from

MeretspetifieallyaFig HOwnisian enfarged vieB; siowing thieomaasurement patterns 14b

quantitatively that the accuracy of joints is |ow As

aad dpbqirdvided ox doth sidext ofythapixd ipaett i2on Indligoldsy, lateral distances 16

exanple, there is considered a technique for

feomiehet sides of the casigamentomittens4d tdithé sideeofl thefmeasuichent pattern
top side of the nmeasurenment pattern 14b to the top

15bdgreOkhdvite bg?eﬁﬁﬁfﬁ{’@ﬁé, il teftitall istaiives N7 IfRnt e difl& of the
pi xel part 12 25 and a distance 17 fromthe top side

ri¥ashefeAEARIHRTRAY tPfle! §84% drtthetRedslifnieaP Fﬁt'téilﬁs 95b tahfeshown by

14 measurenment pattern 15b on the right of the pixel
thigk brrdés, This inspection nethod for quantifying the
accuracy of joints is also applicable to the fl owchart

S0 06 0 RS 6 bl oo B B
other, and the distances 17 on both sides of the pixel part 12 are equal to each other.
Thus, it is found quantitatively that the accuracy of joints is high. However, if the
distances 16 on both sides of the pixel part 12 are different from each other and the
distances 17 on both sides of the pixel part 12 are different from each other as shown in
Fig. 10B, it is found quantitatively that the accuracy of joints is low. As a specific
example of quantification methods, for example, there is considered a technique for
computing a difference between a distance 17 from the top side of the measurement

pattern 14b to the top side of the measurement pattern 15b on the left of the pixel part 12

and a distance 17 from the top side of the measurement pattern 14b to the top side of the
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as the inspection nethod of step S2 shown in Fig. 5. 5
Next, Fig. 11 is a schematic view show ng the case
where a substrate is divided into four regions to
forma predeterm ned pattern using different masks for
the respective regions. In Fi'r . 11, regions 21, 22,
23, and 24 overlap one another*to form an overl ap
region 25. Each region in Fig. 11 has neasurenent

oR@bhreRAt phttefD 951 6n it H%B’t df1thé Pikel YhRi12i t Thifinkfedtion method for
pi xel part 12. 10 Fig. 12 shows maSks used to expose

SEISTEYEPAIR ! ifit s Gy 134068, T in i 3
e L T
FHRSE o B B B SRR 52T 2 e e

i e
R A N AT —

patterns (nmeasurenent patterns) 27 on the substrate.

regigns. adn Fig-tlide reguans s ed. £hrandi?d eyeglap one gnotherfogformon overlap
has a_mask pattern for form ng nmeasurenent patterns 27
region 2pe| Bocharegionci Fign 11 thes If@ﬁﬁurgmelllthl@ﬁsme& gk 27 formed in the
The mask used for the region 24 in Fig. 12 has a mask
viniteefits pixelfpartni2ng neasurement 20 patterns 26 near

bel ow and near on the right of the pixel part 12.

Then, P tler slover maskspossddtooexdse mattbmsis rast shomsi g Fighell on the
four masks shown in Fig. 12. As a result of

spbdtiaed. NiThg, maskeudedtfbethesregion\d1 infFig U2 hdsla aisdk pattern for forming
obt ai ned, and the positions of the neasurenent

nibirefeht paltefrid 26 hedf abdveldnd neBESHHRITEM bf HidtfivdlHhadbl 2RI Exposure
measured as shown in Figs. 10A and 10B. This all ows

vAHAd hhdepdtRm Rirmshse8 t&uatar AleadReiShtPafterns 26 on the substrate.
plication of this téchnique to the flowhart shown

Ap
1‘;1% IE&SQMS@%M@Y&%:{)@? in PigA§2 HARE &ggg ph@érﬂtf@of&mg inBasurement

€ case ere a substrat I VI o Into ur
. _ o 1o
opfoR2] ab AR G P LS RToB 120 ooty hd mesk patem

f(?l‘rlllllsy small rectangular punched patterns {measurement patterns) 27 on the substrate.

Similarly, the mask used for the region 23 in Fig. 12 has a mask pattern for
forming measurement patterns 27 near below and near on the left of the pixel part 12.
The mask used for the region 24 in Fig. 12 has a mask pattern for forming measurement
patterns 26 near below and near on the right of the pixel part 12.

Then, patterns are exposed on the substrate using the four masks shown in Fig.
12. As a result of patterning, the patterns shown in Fig. 11 are obtained, and the
positions of the measurement patterns 27 relative to the measurement pattern 26 are
measured as shown in Figs. 10A and 10B. This allows quantification of the accuracy of

joints. Application of this technique to the flowchart shown in Fig. 5 improves the
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on a single diagonal line of the pixel part 12 since
two sides of each region overlap the 5 other regions.
If the neasurenent patterns 26 and 27 are provided
outside the four corners of the pixel part 12, the
measur enent patterns 26 and wi ||l be patterned

Wi thin adjacent regions. However, when the

nmeasur enent patterns 26 and 27 are provided only on a

acthragy 6f jdiragonal line of the pixel part 12, as conpared
Wi th the case where they are 10 provided outside the

four o@fkrs ME hiewhkbreed sPRtdatel R, diviagd Ginﬂosfoh?%gnons for separate
i nformation about the accuracy of joints

expbidrbCALBbwWah "F?%Itl loﬁerﬂl%gﬁreﬂﬁh DtefRA% aﬂdrﬁ'ﬁtfbgrbeZprowded only

ase, patterns thin the plxe part 12 shou
orf il Bl Lo %‘%ﬁ%ﬂ?mv% HLEMU3ts of QHB0REh verlap the
o MRl e WespGeriic PpERE P 28 ol BRNTda flsige, ghe four
coﬁ%% PhEH sl pas P e e%?‘aﬁ@rﬁ%éfma‘%%gﬁﬁmﬁ T wil e prtemg it

attern, and the posi tions of the measurement patterns
aCCRLTARIONS.r o| ati ve to the measurenent patterns 14 and
26, respectively, are neasured to uantlgy

accur AEPVEL, | whaw te mﬁsgremepbmﬂ%haéém d gk @ﬁeprowded only on a

accuracy of joints, thereb |nprov ng the accuracy of
single iagonalolinghof ghe pixel rpaénilz withhthgncase gvhere they are

described in detail, the foregO|ng description is in
pravidedioptsicle ghé fdup somats ofghe pikehpart 1 2stheieds lase infbrmation about the

t herefore understood that nunerous nodifications and
aceamacyof goiatse amd Hesdmfficdend ovirtebibort ndghtandt ibegmhdeomIhisach a case,

scope of the invention. 16 WHAT IS CLAIMED IS: 1. An

pattafig ewithianthegliikel dpdro 12 i showidChe Bgaly+ed RCpievdOylyofenve rotational
joint between patterns involving different exposures

cotipRerts SEBfhadiBn befort the dslidatibR ofithielabbwd tethhigfe.
regions for separate exposures to forma

ggﬁgﬂﬁg If]!&grftﬁﬂ é@g{gﬁg nglf %heS fsPedtidnPRetiodNad¥BidiS to this preferred
embodiment, the measurement patterns 14 and 15 or 26 and 27 are provided near part
(pixel part 12) of a predetermined pattern, and the positions of the measurement patterns
15 and 27 relative to the measurement patterns 14 and 26, respectively, are measured to
quantify the accuracy of joints. This allows control of the accuracy of joints, thereby
improving the accuracy of joints.
While the invention has been shown and described in detail, the foregoing
description is in all aspects illustrative and not restrictive. It is therefore understood that

numerous modifications and variations can be devised without departing from the scope

of the invention.
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in an overlap region where a first and a second
regions out of said plurality of regions overlap each
ot her, neasuring a first distance between a first
pattern el enent obtained during exposure of said
first region, and a second pqﬂ%ern el ement obt ai ned
duri ng exposure of said first"Ttegion and | ocated
approximately parallel to said first pattern 10
whHameRiCLAMERI]: overl ap region, neasuring a second

di stance between said second pattern elenent, and a

third AR fsBodofTitthod Ri:thdpethifliihk Ao [1Birft betS¥efl patterns

second region and jorn _ I rst pattern
i oFEFE AL, PSS BPs Sl AR R PSR of regions for

{ Ol Nt b . 2. An i ti
sSRFal6 Bostes Sttt mg e REARA R, o0 2ol e between
tt N | Vi di ff nt wh
Subst r AHinsEecopmethod sprising B JPEBEor r egi ons 1 or

separ at e exposures to_form_a pr&deterr&' n atte

ed n, .

sal d | ISIEEYSrER HEOR StberopiFst and g serrndsreaignd gyt of Fid,purality of
overlap region where a first and_a second regi ons out
regionsaperlap (agh jofheromeasusige o Sirsh \distangs ketweenog st pattern element
0grgviding a first measurenment pattern during exposure )

tainedj duringj exposwefosnid dstsiegions and apsasend PetierReglement obtained
pattern; in said overlap region, providing a second
dusing exmsertof|saidifarstregion iang locagdapproximatelyfpagalichitossaisbiingt pattern
regi on, outside said predeterm ned pattern; and 17
etem@smtiri ng a position of said second neasurenent

pattern relative to said first nmeasurement pattern to

quant i fry siileovglapr @gionpimeasptnigh sepoid aiysmeebitweéh sdid second
nmet hod of manufacturing a liquid crystal display,

phafiérh Udérméhtaaid QCBEE pakternSeldn¢hdbbgingd dubing rexpbsiréitof said second
plurality of regions for separate exposures to forma

r%igxg?cgjfbmeH%ﬂPﬂd fifsPpathdh dlefRhR@Ad conpri sing the
determining a difference between said first and said second distances to

quantify the accuracy of a joint by measurement.

2. An inspection method for inspecting the accuracy of a joint between patterns
involving different exposures when a substrate is divided into a plurality of regions for
separate exposures to form a predetermined pattern,

said inspection method comprising the steps of:

in an overlap region where a first and a second regions out of said plurality of
regions overlap each other, providing a first measurement pattern during exposure of said
first region, outside said predetermined pattern;

in said overlap region, providing a second measurement pattern during

exposure of said second region, outside said predetermined pattern; and
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(a) formng said predeterm ned pattern of a first

| ayer on a substrate; (b) quantifying the accuracy of
a joint by neasurenent, using the |nspect| on 10

nmet hod according to elther of clains 1 and 2; (c)
determ ni ng whether or not a n}easured val ue of t he
accuracy of said joint is o]t | ess than a

predeterm ne value; (d) when the value of the accuracy

of sai ghehRirink a ﬁosﬁﬁineéff@aﬁﬁ SecBRY rﬂe%&%eﬁx@ﬁ’t"‘pa@tem relative to said first
predeterm ne va ue in said step ( correcting

regl ons Aﬁ@@%&?%&?ﬁi@g sal gllfab* 2{)%% an%s'(‘%éjegﬁcgnﬁew

substrate; and (e) when the value of the accuracy of
said j oi nt is determned smaller than a predeterm ned
val ue

e olﬁgg?(? 8ﬁ Eﬂa&l%}abtu?‘ltn% rat hfflﬂd %Ey%gﬂ Ccfigp(l)zﬂr, li'ﬂl:‘iil?tfing a process of

dividing a substrate into a plurality of regions for separate exposures to form a

define

predetermined pattern,

said method comprising the steps of:

(a) forming said predetermined pattern of a first layer on a substrate;

(b) quantifying the accuracy of a joint by measurement, using the inspection
method according to either of claims 1 and 2;

{c) determining whether or not a measured value of the accuracy of said joint is
not less than a predetermine value;

(d) when the value of the accuracy of said joint is determined not less than a
predetermined value in said step (c), correcting exposure positions in said first and said
second regions and performing said steps (a) and {b) on a new substrate; and

(e) when the value of the accuracy of said joint is determined smaller than a

predetermined value in said step (c), starting production under defined conditions.



