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| NSPECTI ON SUBSTRATE FCR
CROSS- REFERENCE TO RELATE Thi s
application is based upon “ ,\, he benefit of

priority from 5 Japanese atqq%lgpplications No.

2004- 158796 filed on My 28, 2084 and No.  2004- 364964
filed on Decenber 16, 2004; the entire contents of

whi ch ar eNSPEOTpONEEBFHERATE Ky RrRiSPBAY¥DEVICE
BACKGROUND OF THE I NVENTION 10 1. Field of the

I nvention The present invention relates to an

i nspection substrate to be used for detecting a

Wi ring dé}P&S,S'PaEFEREN@Es%tR%ﬂTE%APMQAﬁ&N%r ray
substrate of a display device. 2. Description of the

Rel at ebhiarappiwatignigbaphd yeen and chatms Gleadpaneditiobpriority from
hi gh-function Iiquid crystal display device capable

AP 2NSA P&éﬁnhAppbﬁa@%ﬁoﬁayZQ%&a%f%ﬁl@i o YHaydeh £00¢ and No.
and | arge-capacity has progressed. Among such liquid .
%@%‘65113@4 é‘@riyn éé%fﬁé%l’, 1%1130%4’ Hhe aphre SORERnLs ?F Xfgeh are
has been equently used. The active matrix type
}qcam%aé?“{/g?%qm&ysrﬁf&’dﬁnﬁ%vi ce includes an array

substrate, in 20 which each of regions individually
partitioned by plural scan lines and plural signa

i nes which inter ' [ as a

pi xel , and a s&§¥€§¢%ﬁﬁ§§&é@Eﬂfﬁigﬁ§?§%$fﬁ?§ctrode and

%gf&hé%ft%{F\%{Qﬁpged for each pixel. In the active
(1% OF PRe T qHF crystal display device, a crosstalk

g?;gﬁg@h??rg%%m 1nv§1’1é§£ Sreia%eg lirglaln' H{%)g{;]tg;f/r? :%‘gﬁ?t%éte to be used

talne ransm SsSi on

ﬁ%%ltg }rﬁg@ng?{ngd%gétaﬁqgﬂﬁfg sﬂcnearn?f){heidlﬁk@ié On %?f’%f sdﬁ’strate

e ac pé I'rquidcrysta splay devi'ce,
§§adg§ﬁgyhkbﬁg_ 1 thereof has been increased,

m croprocessing for wiring |lines and contact
2. Description of the Related Art

In recent years, commercialization of a high-function hiquid crystal
display device capable of high-definition display though being high-density
and large-capacity has progressed. Among such liquid crystal display
devices, one of an active matrix type has been frequently used. The active
matrix type liquid crystal display device includes an array substrate, in
which each of regions individually partitioned by plural scan lines and plural
signal lines which intersect each other is defined as a pixel, and a switching
element, a pixel electrode and the like are arranged for each pixel. In the
active matrix type liquid crystal display device, a crosstalk between adjacent
pixels is small, high-contrast display is obtained, transmission display 1s

enabled, and area enlargement thereof is also easy.

In the active matrix type liquid crystal display device, as definition

—
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hol es has becone necessary, and it has been required

to keep a high process |level. Therefore, in recent

years, a process |level chip (hereinafter, referred to

as a "PL chip") in which only the wiring lines in the
array substrate are 5 provided has been manufact ured,

and a state of the wiring lines in the PL chip has
theeaofehesthrdeaalcyeameds unedofrycemans fof varimgsiiaes ard contact
optically evaluated by nmeans of a defect inspection
hplpahat s colb meovesayy,ambitflors hidem reagtiteal toakeeya high process
substrate, an electrical defect thereof is inspected
byel,lsé‘heﬁ‘efare, iarreagnt pedrsr a4 mrotedsl level thupr @efeinafter, referred
anal yzed, and a managenent and 10 inprovenent of the

o o esPL elvipl) ar whadhpelethe Winieg dmesancdredimmgy taubstrate are
above-described nethod, there are problens that the
preervadad Hes deerdnimufatured, ehidp dizds afdheavinays lines in the PL
coincide wth the defect in the array substrate and

ttHat hapebeangatastrically tneagiurdchy i meanbeofapr tgpter, or optically
substrate is not detected in the PL chip. 15 Mreover
aralsptadby meanse a%b@@f@ctopﬁmtmamw@s tMeregupr @dso for the

detectable in the PL |s l[imted only to defects
%ﬁ@éwy&\ﬁ%ﬁt%m g ec&rléa Befsel V@ie%lsamﬁpaﬁéii by use of an

W rin atter nd an exterior appearance. Therefore,

?’FFé‘P’e%Pgte 36ﬁ@¥ﬁt e%fn lpvap ?? n &6 & neagaggpent and

substrate gg%% rentl d for

PRBFYEMEAE %p5§mﬁs 3&33 include 20

charaq@erlstlcs of .the s
C

h | ts. and,t
cont act "Hol'gs. 2 %ﬁf?ﬁﬁ%Hﬂréhgabggveﬂggﬁg’?aan 8¥£F there are

f _th
Pei’?er t%%aéggccfef%cgde%?&%ﬁr%t ﬁ?b%ihl q-gpt O&gerb‘%t Ay's Coincide
livglﬁ'lu{ﬁe cgéfg&tm t.h?r?aqd% Eggét'i‘ét%n a\rl\l'ﬁ%i:lgt Bhg rg r%%a a%cc%? 'R fect in
' ng on a type

cannot € specl n somne ¢ase

Eﬁe EH‘% Cé"aafbgl‘:‘llate 1%%tetfe%@cedtlﬁﬁlgt}‘ pr Obl emthat the

genent an nprovement o process | evel
CannOtMlB?ecR%[“f QLPRHins Ufof 'tﬁbeQBJnye dgsc-lr—me?{ Qx%ﬂ?ltod' Sthe defect

described with reference to FIG 1 and
H6tectable in the PL chip is limited only to defects in Wthh abnormahtles are
observed on a planer wiring pattern and an exterior appearance. Therefore,
there 1s a plroblem_that an evaluation for the array substrate must be
concurrently used for characteristics as a device, which include
characteristics of the switching elements and the contact holes.
Furthermore, also in the case of inspecting the array substrate by
means of the array tester, a defect detection capability thereof is insufficient,
and a position where the defect occurs cannot be specified in some cases

depending on a type of the defect. Therefore, there is a problem that the

management and improvement of the process level cannot be performed

sufficiently.
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a plan view showi ng an exanple of a wiring pattern in
the PL chip. FIG 2 1is a plan view showing a wring
pattern with a contact chain structure. In FIG 1, a
meandering wiring line 181 is forned of a netal film
and 5 to both ends of the neandering wring |line 181,

el e ads 183 nd 18 are | vi du
conﬁt@ﬁ {5 desgibed gvighie reacebtoeﬁﬂb atnﬁeﬁ/G 2. FIG.1is
ander i Wi ring Imel(éql a voltage is a ?f .
Hish SHEFALS AN, FRmBlee R/ P& BATte AN & afilssb}p-aA%IG-tz
. i's nonitored whether or not current _flows
is at H]é‘rne‘ﬂ%”o%}b‘ﬁ"’lr\gh% Wirge Ia%ﬁt%hmﬂbwomctfcb@w stppcture.

bre urs int 10 nmeandering wiring line 181. 1In
FI caafknzﬁfé h@aW&éPHﬁlgux&mrh@g funﬁel gs fpemed phadnaialfilm, and
tact chain structure, j.n which _plural ones
to E%ﬁh@a ByPlatheemeandeying arigienlinei 1k elpeirade peols 3@3 and

econd tals 195 and el ectrically connecting ends_ of
18314 earer dagpadpg n%qrat%‘t@i or@ ieeheto Kipte@ni@adirens| ef the
197 are arranged. To both 15 ends of _the_ contact chain
megpdepng évmé‘lgegt“@oéélpa@ds"oi% ahcrpdigd hetween both of the
connected._ I n order to detect a break of the
elegigde dadsgl &her A 188k, and if a5 weguteredaphethed wrenokarpurrent
bot h of . the elﬁiﬁrode pads 199a and 199b, and it is
flows hexsthaoyset fEhenthasureenideesmotilanghe haeakincourmin the
n the current . does not flow, the break occurs in
me?ﬁgeﬁﬁgn‘ﬂ’ém&b‘nﬁn]ﬁ Ing 191. 20 However, in both of the
casgﬁw E&t exanpl e,, when abnornalltles are _not
obsey EdCoR. exmsrnderingperingdde 691 andowmed fpithithescontact
position where the hreak occurs cannot be
chaéaeitrtltt@ae NbraeeePlurd orasekrmpshby aligvagtelysawesging first
met hod for. managi ng an _occurrence rate of the defect
mefgl§ 1P3 eidesrnfpgetaler i @nghelestricalbs copneqting gndgpef the
line in quh a_ nmanner. tgat a pro s level chipin
TeSRATIERS OGS i P8 RP EheE Yaﬁfb‘lté‘ﬁ%\ (19 sﬁireawaalgﬁéﬂgﬁaboth
en%%r the ins ctlon S fabrlcatedl

GPP I?}}?én FCE S %1%‘3165%0@%‘% 11&P8| agHi 6995 are
el e

connec%eg({.l ¢ n o¥der to detect a break of the meandering wiring 191, a
voltage is applied between both of the electrode pads 199a and 199b, and it is
monitored whether or not a current flows therethrough. When the current
does not flow, the break occurs in the meandering wiring 191.

However, in both of the cases, for example, when abnormalities are
not observed on exterior appearances of the wiring lines, a position where
the break occurs cannot be specified.

Moreover, in recent years, used has been a method for managing an
occurrence rate of the defect and a state of the malfunction in a
manufacturing line in such a manner that a process level chip in which only

various lines and spaces (L/S) are arranged for the inspection is fabricated in
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nmeasured by neans of the tester or optically eval uated
by neans of the defect inspection apparatus. In the
el ectrical defect inspection using the array tester,
an actual 5 array substrate is used as the inspection
substrate, and the respective inspection pins of the
array tester are connected to the respective signa
thenesanefactiengrling, substhat ehet progeperléwlntng thelectrically
measurenent. In the neasurenent, the sw tching
elearereds byf mehss rddsghectasver propiteatly ¢vduatedapy means of the
substrate are switched on, and thereafter, charges are
defoctehspactidreapparadye. 10 capacitors of the respective
pi xel s through the respective signal lines, and the
armuntlmthesﬁécérdcaih@fgetsmwemearsmse@g the eugdy témer, an actual
i nspection pins of the array tester. By performng
dekrcsubgiatiesis ysed awn tbbt wispectiomasistimtert andethd respective
| eakage defect of the anpbunt of charges stored in the
Hspeeigen peRidibegrsantestercateppactiodeofbg apspective signal lines
characteristic abnormalities of the 15 sw tching
_%‘IleFﬂ%ent%rraéhéPPS*éPFecuFIW%)rIé%ford%H’@ctth@f MPSURREPAL  In the
lines, and t ﬁﬁ are detect Based .on a result
B]feaszEena%?fe faosryvmq gagats pg r%qpefzﬂge pixels on the array
[in

[ d d ,
D B e b o o R 0 B meﬁttgﬁ
%a%sacﬁ@?g@ﬁgﬁ%%ﬁﬁ%gvfﬁa R R
h
BRY fRlohing of S Ors# PR R 3 b d e iR oot B ion pins of the
| th fl f th ti t
BERE, By B LRGSR OBLBRE AR 4 FueREh g Brmen
fsom a, gﬁgém&m & tg2ag) @T?mgeﬂ%k;h Dfas g«w%ed in the storage

aCCOFdI ngly, an output resu IS ou In a S

Mﬁ&w@s ] Fclel: 1Y 9&ﬂe§t1€‘&p£ﬁ/b $Bfk t@t%%tc&rmlé hgndl ﬁl%%%fg@nof the

the signal I"i nes reover, apprOX|nate

§¢v%ﬁlné b8Se e sﬁélqc<ﬁ§esﬁ%r@amleféae%@Ltﬁbywiﬁhgl%%g and the
and there is a problemthat the output result is

Oub Rk tiRdeA8d StBARK N8 veaNE ST thelueRBichhehshaRaks level of the
lines owing to variations
manufacturing line is managed and improved.

However, in the detection result by means of the array tester, the
smaller the storage capacitor to be inspected is, the larger an influence of
ﬁoise owing to parasitic capacitance becomes in terms of the configuration of
the array tester concerned. In general, the influence from the parasitic
capacitance becomes larger as the storage capacitor is moved away from a
feeding end of each signal line, and accordingly, an output result is outputted
in a state where a gradation is applied thereto in the direction of the signal

lines. Moreover, approximately 200 signal lines are processed

simultaneously in usual, and there is a problem that the output result is
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in sensitivity for the input signals of the respective
i nspection pins of the array tester. Mreover, there
is a problemthat the process |level chip cannot be 5
accurately eval uated because, owing to the influence
fromthe parasitic capacitance of each signal |ine
and the variations in sensitivity for the input
ey ipnated af streak p@gpmmeswe‘twsm@ﬁé ergnpll higies owiheg tavazgtions
tester, an abnormal pixel is not sonetines detected
é\/é@pﬁlfflvttﬁefpé the anaphcigndls of dbeinespensive inspection pins of the
characteristics of the swtching elenents of the
@Vﬁéﬂgﬁﬁlo Meanwhil e, in the inspection of the defect

ns of the array tester, only the electrica
char actlerqover cinese s I“?epffé%@c%hﬂ\ﬁeﬂ}ﬁ Reqegs dyehehip cannot be
nmeasured. Al corgl gly, in order to specify a kind of
BT HEr R VAR ageqa&sem@tlﬁért% Pe datluenead fepam eihe parasitic

a short- CI cui,t def or a_break defect, it . is
abtleary® { EAaisslegafline i ticpeRtar By eRssis tofordhe input

S R R —
b P LT BT T e

anot %?ﬂ%g%ggkﬂgfwgﬁhuég%ghﬁgﬁ%hggﬁidef %o prOV|de an

' nSpeo‘EfleQHwhﬁHbﬂl rt%teew%f} 5a o?fthé U(Pe%l é/tl Pg rfle%xﬁse %g I;E%);lnay

dat for correctin ectlon

Eees%xer Wh%h 1e§]:ﬁzglegﬁ %1&{1‘@ gitartﬁlg lxlesﬁec%%a%%)%e{?slnt fe/in be

eac SI gha I née an varl I ons | sens

fn%'ésﬁﬂﬂ ' %%rd%ﬁ@?a P oﬁéert {Bespgcwgsiﬁﬁﬁtd.fvt%ei GCLANas to

pi Nns. I's stilT another object”o e presen

{V'Pﬂé%gr' Qﬂa BOePAViSR AN a ShbPSBeCHt MM L RLEk defect, it is
capabl e of supplying inspection data for detecting an

abaeEas! tisela ipattht TRBEAIEbYShlass Af 4N@peht aPp&itance
el ement |rrespect|ve of

inspection apparatus in combination.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide an inspection
substrate for a display device, which is capable of easily detecting the
electrical defect.

It is another object of the present invention to provide an inspection
substrate capable of supplying inspection data for correcting the detection
result of the array tester, which is affected by the parasitic capacitance of
each signal line and the variations in sensitivity for the input signals of the
respective inspection pins.

It 1s still another object of the present invention to provide an
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the influence fromthe parasitic capacitance of each
signal line or the wvariations in sensitivity for the

i nput signals of the respective inspection 5 pins. It

is yet another object of the present invention to

provide an inspection substrate capable of supplying

i nspection data for surely detecting the defect such

iaspectghostbgrateucapaie o drppdkinigr meppatidn dataffot ldetecting an
i nfluence fromthe parasitic capacitance of each

ahinpralaliping iorthevbavacteristionsf tHOswitclsieugsilenent yrrégpective of
the input signals of the respective inspection pins. A

theatinilecrwfe fom ridweparamtic utattacinecé of eadi spgmal line or the
device according to a first invention is in that the

Varspleend om seppdtvitt €01 Hed uoevt spEnadalof $barrespegive ampection
plural signal lines, which are arranged so as to

PlRfer sect each other; plural storage capacitor |ines
arrayed with the scan |lines; storage capacitor 15 .

el emedtsis gakmnotheniobiecisel the pprasent nKengen yerovide an

capacitor line as one of electrodes, thereof; storage

BSBagiQbr Silishratec caRRblsdd FUPREER ST inspecepredatayier surely
s that fo j cal

B S AR LGS 30 LB et of e
B8, TS SRR bELSSSSEh PRI icions
IR BRI MR e

(10, LR TSGR L PR SRR P B
Blgh R L1y B4R, SORPELI ShphlpE 1 can s

flkc?%tliipaqeéignﬁ(: ﬁ%?' F'gug}p a‘i‘zj—? Iza%réllt;] e%’]gcg Qalg’ tot Hlecepgel(!f %lﬁ(é% other;

scan |1 nes, SiIgha I nNes, rage capacitor

ShRL PSR 688 Glorai SRSy § W RYRe GRRR GireQ! SWPRES capacitor
el ectrodes, swtching elenents and dunmy wiring ITnes

Aeendit OV LAedo PR idIE usbs NSRRI R SUPsdd adaci@®Rdidd8s one of
dummy wiring lines are electrically connected to any

&l ctrbeeS €BErcbtNGBragdIRaphdtd ubp&eslectReSBFRABE of the same
capacitor lines and the
layer as that for the signal lines and electrically connected to the storage
capacitor elements; switching elements arranged on intersection points of
the signal lines and the. scan lines and electrically connected to the storage
capacitor elements; and dummy wiring lines formed by use of at least one of
two types of metals constituting electrodes of the switching elements, and
electrically connected to any of the scan lines, the storage capacitor lines, the
signal lines and the storage capacitor upper electrodes.

According to this invention, the plural scan .lines, signal lines,

storage capacitor lines, storage capacitor elements, storage capacitor upper

electrodes, switching elements and dummy wiring lines are provided on the
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storage capacitor upper electrodes. In such a way, a
probability of occurrence of a short circuit between
the respective wiring lines in the 5 inspection
substrate can be increased, and the short circuit of

the wiring lines can be easily detected by nmeasuring
i ' e i 1] j.nes: ns, of ;an
LSS Y AR R b Al conecea

to %Msl{f %@theislagntlﬂ?es]; @1&% %f%éarlgh | Q%e:sg%ratgggcgj)ggﬁ%f ﬁljé{e%ugilrtld the

roné to occu Micipa c c
: fail ' t t_ci it., ...
S N R R R L e

i i ddition. .feedback
ol 5 BRI Rt BB R e o
: ing | i i ield,of. th ts.. .
BP0, RO AL RS L 0L L0801 B0 S

) i ded he.i ' b y .
B SRR A5 R GBS, SRR s

by 57 P dFr B8 e o s cocond Tnvention s in

B G9L0 DES Shl5 LR AR i
R T -
i W 59100, M5A0GR0" pRIR A0 BT RES can oo
o8 PR ALt O AL B BBk
I A0 DS RE b £200R S0Thbb  rcrse
8 P DU 0ty LGN U 8 S
ol REEaB00 0 B0 890 SRRBRILAL LARNRE B! S8 evi
ch%r\%c@?x‘}%tggs g?ﬁ%ﬂgipqgcésg%{feleéaerg bE QUERMRE W t%n%fouglgleby use
of the array tester.

A feature of a second invention is in that a wired region formed of the
signal lines, the scan lines, the storage capacitor lines, the storage capacitor
upper electrodes, the switching elements, and the dummy wiring lines, is
formed larger than a non-wired region where any of the wiring lines does not
exist. In such a way, a wiring density can be made high, the probability of
occurrence of the short circuit between the respective wiring lines can be
increased, and the short circuit can be easily detected by means of the array
tester.

A feature of a third invention is in that the dummy wiring lines

formed of the same metal layer as that for the scan lines and the storage
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metal s constituting the switching el enents. According

to this invention, a short circuit between the scan

lines and the storage capacitor lines can be 5 easily

i nspected by neasuring the voltages of the dumry

wirings. A feature of a fourth invention according to

the third invention is in that the dummy wiring |lines
Gapacgbedindscael grromgae die¢detn thhestsrageatapdcites . lindsnand scan
such a way, the dummy wirings are provided by the sane
Wned fynped by extending ldwer eleetrodam Usimeonand theetwo types of
storage capacitor |lines between the scan |lines 10 and
mietals iconggbutdng abe tsorithiing eleragmtsi nAgedidingig thiseinvention, a
dummy wiring lines are connected to the signal |ines.
$haorb eireyit hetagaen Hp s9ea laes agdsthef storege gamagjtor lines can be
W rings, the short circuit between the scan |lines and
¢afalysnspeged byapaesurang theeeltages ofehefiperyeuiringd a

spot of .the shgort circuit can be specified, . o
Speci # éeatge ohrdRurthenygBHpn@oceisipg de dhe $hiid pFention is in

A eSS B LIS 2L 0SS, s
DSBS Bt Bt I P e o
O BT A L0 S B R %
LRYSR bt oo Yot %5 AR RO e B
PHALERD SEMASL el DR, "S55 8B5S ol st Bl of

&8191'?11} ivﬂig?rkg%n At hsffx[o?{ 029k b%ﬁ%@gh% s!\:lér? ?i?llézgleaﬁlgdggﬁe %torage

Cross s Circul Rrough-

@eﬂtgacﬁ&? ghahakhy! BQ%ﬁspé%@gi,t hgq Sap%!ia?mgr gxet ngﬁhgﬁr&uit can be
I e ase

ci'rcuit has occurred can be speci on a

pRsifid PN HYecthalis! @hah the @ oSOREEARERcurOh AwWRAlHE &cRh lines
a fifth invention according to the third invention is

hAd theadtolhie casReEdri RAes Ubsigateid Yakilgsl tNEhddesi lines, by
signal lines formed by 8 extending upper el ectrodes

uiang sMehehiridie tdsser, tiypehicdf poRticd Sf adaskititg i1igs tHeeshort
switching elenents; and dumry wirings forned by

extein deagrst daginst bealeermined though the short circuit can be detected
simply as a line defect. As opposed to this, according to this invention, the
dummy wiring lines formed of the same metal layer as that for the scan lines
and the storage capacitor lines are connected to the signal lines.
Accordingly, the short circuit between the scan lines and the storage
capacitor lines becomes a cross short circuit through the dummy wiring lines
and the signal lines, and the spot where the short circuit has occurred can be
specified based on a position of the signal line concerned.

A feature of a fifth invention according to the third invention is in

that the inspection substrate further includes: signal lines formed by
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capaci tor upper el ectrodes, wherein the signal |ines,

the dummy wiring lines and the storage capacitor

upper el ectrodes are arranged adjacent to one 5

another. In such a way, the wiring density is

i ncreased, and the short circuit 1is prone to occur in

the sane | ayer. Hence, the short circuit can be easily
deteaclimgl ubyenelrntrodés tihkmgaonayf thestver typeadfimetad cdnstituting
portion or in which wring [ine the failure relating

the sivgching dlemientsiiand dupngneitingoiocumeddgresdiending the storage
anti ci pated based on the occurred failure relating to
chpag tporuppeir edegtrodesOwAetaatthesigifaldirsisx tle dnwmemy woring lines
according to the third invention is in that the

andple onasesepeeiter fuppehealedtredasders: asiapged adjaeent to one
formed b ext endi ng upper el ectrodes of the sw tching
anepiait skn shpng Wayr thegWiiing dendisy relacasest: amdithryshdré circuit
storage capacitor upper electrodes; and dumy .
&3 BEPRD R SCCURNEY Hithsame layghaltiaricaethe shertduranit winibegeasily
lines, ghe dumy 15 el ectrodes and the storage. _ _
daprsted by mspes o e ABs tenter Andaiyethish] pYsien of gn which
one. anot her. A short circuit between the storage

é‘éﬁ’é’&ﬁﬂ%‘? tﬁ%5%4uree¥eée¥lpsot@stth§n§1qrhélrawel.s RIOBE (P RYEYr can be

Chubie, QYT B 6L SIS, L0, 0% TS, L BN G20, 20

o R LT ) S 983080 AL RIS B B i o
085 T SR CARR 56, SLA5EEL Gl ko DGR SHborS MR by
ShLAH g kPR S50 05000 PR DPAELRE. PR e

g%ﬁ%ibgfnej‘:@ndkﬁ]g ttH@tstﬁialzg%sc Igactif!% 1%%%8&&8(:"%% dummy

e storage tapacltor upper 5 €l'ectrodes are

RIGIRIRE Mwhedeis B8S sPnaMlfes, 3RY RhGY Qﬁ‘iﬂ%ﬁfhe@ the dummy
dt h part of

predetermned wdth or nore Is providéed in

teetpdd@Balnd iHRestord @ carhcP@k MPpds kbR dRE 238 P At adjacent
pads. In such a way, the dumry el ectrodes, the

gbobagearcApaci t ar sHpperirRhactheodes, and thRagsathgdci6S upper
can be used as contact

electrodes and the upper electrodes of the switching elements in the same
layer can be inspected by measuring voltages of the dummy wirings and the
dummy electrodes.

A feature of a seventh invention according to the sixth invention is in
that the dummy electrodes are electrically connected to the scan lines. In
such a way, a spot of the short circuit in the scan lines can be specified.

A feature of an eight invention according to the seventh invention is
in that sizes of the dummy electrodes and the storage capacitor upper

electrodes are predetermined sizes or more, and a region with a

predetermined width or more is provided in a part of the signal lines, for
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pads for receiving a probe of the array tester or the
i ke, and the short circuit can be inspected
accurately and efficiently by neans of the array
tester and 5 the like. A feature of an inspection
substrate for a display device according to a ninth
.inventioq)is in that the hgspection sybstrate
beipgysgdde: bpcantact pads) | Hesush@ Weyr e dpgway elgcioges, the
whi ch are arranged so as to_intersect each _other;
stopgf eAP AR AR eF lactrodes anAddescrardpa ¢an parusefds qamtact
the scan |ines; 10 storage capacitor elenents, each of
padghios Feerisnga papbe of theharreydieabpr araihecikdrand theesheyt circuit
one of el ectrodes thereof; storage capacitor upper
carcpednsrasted poswadelyrand kEigantly| b ereans afithe FwRy ttheter and

signal lines and electrically connected to the
-age capacitor elenents; and switching el enents
arranged on i ntersection oints of the signal |ines

and 4 heatswawigmsspasidon sabstratalfor a dasplayt dayieopaedpsding to
15 storage capacitor elenments, wherein at |east one of

a nipth dnyemiionilfds Hed theeinspestioni sgstnatantelwdes: plural scan

. According to this_invention, at |east one of the scan

lings sadl aheralrgnal fmap, Milkiek aneaptransedpse dsdinghigrsect each
wring |ength of at |east one of the scan |ines and

othere PLingd sitordgeeeanasitor dinpst asranged @ prodddli td the e¢an lines;
occurrence of a 20 break (open) thereof is increased.

storagavpirariparalewansy, eaahwhivabichiuseag nanief theskoragpreankeitor

_failure is prone to occur can be anticipated by

lingrag omei o gledtsodascibgreeld staapeacepaeiter tppet electrodepdormed of
by neans of the array tester. A feature of a tenth

the pamatlagar asdbedifer the signaldimshand edentiisally sconmectadato the
the signal |ines neander on_ the storage capacitor .

storagreangGteyelemgnts: ol gHEghing elparerdf@raanged ag inteyeection
such as the storage capacitor lines are present under

poigtepf the sianed linesang thegean Haes smdeslneidieadlydeonngctrd to the
thinned nore than 10 _when these layer and wiring |ine

stogpge fapPapteselsments, Wiesengkirashonet ofethessignal linegeand the
are made to neander on the storage capacitor |ines,

scadh]dngshgse’aqd@rs.

According to this invention, at least one of the scan lines and the
signal lines meanders. Accordingly, wiring length of at least one of the scan
lines and the signal lines is elongated, and a probability of occurrence of a
break (open) thereof is increased. In which portion or in which wiring line
such a break failure is prone to occur can be anticipated by measuring the
occurred failure relating to the open by means of the array tester.

A feature of a tenth invention according to the ninth invention is in
that the signal lines meander on the storage capacitor lines. In general,
when a layer and a wiring line such as the storage capacitor lines are present

under a wiring line, the wiring line concerned tends to be thinned more than

10
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whi ch extent the signal |ines are thinned can be
confirmed. In addition, an extent to which the signa
lines are thinned, which causes the break, can be 5
confirmed. A feature of an eleventh invention is in
that the inspection substrate further includes: a
contact chain structure, in which at | east one of the
whgnathes¢ ilaper and virengdiare hrenest ipsesotpobedhisyinvention, the
alternately arranging two types of netals
gensi lines prgmeldectoreienderfort Hee staragehtargesbeipas.sandathtius, to
ends of the 10 signal lines and the scan lines are
wheedt exteat |the (,Séﬁfh?gdtf@@ are thienetheamée confirmadh loomtdition, an
hol es. According to_this invention, a probability of
peent teftuchthe Stardmnesare thmneshrdueh honses tharbreek, can be
confirnmed by the contact chain structure. Moreover,
sasvirmad.cont act chain structure, for exanpl e, a break
of the, gontact holes can.1,5 be detected by neans of
the ar® g@ﬂtﬂlé%t)éﬁn g BARPYRLION 5 Wihihet theAnsrastoResubstrate
gge k ha curred i n, the contact, holes can be
t ea cBptagh C}é?&ne‘%t%‘?tm%fplﬁe%h]éh@é lggstomerpt the signal
ontact anmhlle n ab ornalltles are not
ﬁﬁ%%%‘édt il a?fa?p%&?ﬁem (cangiely grrangipgdvo types of
portio break .has occurred ca
Bt o *63@8& rESTr5 P Pl SR UNES JrReafsoRatngnanaf the
L. 1ine, A feature of a fth.jnventi i n
e e PR R S S R R
ﬁﬂgggn%oghﬂ#qgﬁécapa0|tor upper el ectrodes are 10 pm

erns of side |lengths thereof, and the

pr edet&&c@rﬁ'ﬁ% é’g tgég x%en%%ono% %?o%fabht} osflo%?uaxl'rence §Pa' dséfect of

p. m or R'1&a

?débcﬁrftﬁgteh(glgg cén %'e%BhQYmgg\Hg%eac%ﬁ%&lcﬂglg & rufture. Moreover,

thirteenth invention is in e I nspection

sk @headtNthltdesuchlte, bt d:ASRSIE! 84 rPAKES tHé"&Jd’&g&tnlgol@s can
storage capacitor el enent and a sw tching el ement

Bé €6tdct&Bbl WmdaitngehedriLy {e1St PLagR rRPAGKHL@Kich portion the
el ement, the

break has occurred in the contact holes can be detected based on an exterior
appearance of each contact hole. Meanwhile, when abnormalities are not
observed on the exterior appearance of the contact hole, in which portion the
break has occurred can be specified based on a position of the corresponding
signal line.

A feature of a twelfth invention is in that the predetermined sizes of
the dummy electrodes and the storage capacitor upper electrodes are 10 nm
or more in terms of side lengths thereof, and the predetermined width of a
part of the signal lines is 10 pm or more.

A feature of an inspection substrate for a display device according to

a thirteenth invention is in that the inspection substrate includes: an

11
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I nspected pi xel being arranged on each intersection

poi nt of plural scan |lines and plural signal |ines,

which are wired to intersect each other; and a 5

calibrating pixel including a storage capacitor

el ement having a larger storage capacity than the

storage capacitor elenent of the inspected pixel, the
inspédtelr pixel JintlA@ingbei REorAgeadgesbitd edmbBASIN®NE Sitching

the signal lines, on at Ileast one of a feeding end

eledRet NelectAeSNg coRdebdt Be Sh@NalorhbBe capeGhrdi d18mdedt, the
this invention, the calibrating pixel is arranged on

inspb@ed HixélandhpGireade & on @Ach e8EHrBEcteN pointldI®latANRhn lines
ine, and the storage capacity of the calibrating

and®ipigtal gidngenh@g,g%i&haa}_et Reret @b 39ReFRBAWAH Ofhdrh@ind a
i nspected pixel, thus making it possible to enhance

calfighiol pixaIenRildidet ¥ s¥iaRet B ARERY olc@SE R HIGISETS 18rger
charge stored in the storage capacitor. In such a

stoé@%@aciﬁciﬁfﬂﬁﬂﬁ QheldiSradd @é’p_é&ﬁfreéleﬁ%a(ﬁe%é ﬁ?’s‘if‘e%ﬁ%@ﬁixel,
a

of the 15 calibrating pixels between the signa

thel dd1BratinpUSIxBRKERG AtraBRe8] B 8t 1 sPBLRI T thdai @ d1%knes, on at
correcting the output result of the array tester,

lea¥hbgdof § faédiagtaat HYd nbRefe¥ @ AL h PBBLhd 5B LieVi LY
for the input signals of the respective inspection

pi nsAQbrihy & fY heehebn, hi _‘éﬁIina?tiﬂ% Axd104r4:880E8d on the
invention is in that calibrating pixels 20 having the

fee 8RR £ @ BE iAW REHAE BRE oPLRY s8] 11k, 3lnd 88S8toPRE Phpacity of
the signal lines, ~on both of the feeding-end side and

theQRibeGhRIpBRY & 4add 1abSerS1t8AAl thb NStorASC kM RUyt Of the
this invention, the calibrating pixels having the Sane

insBOMelIBL@L! PRuSMBaRIHARISBOMBIL N8 EoReh R0 dBRtAR sensitivity
- non-feeding end of the signal |ine. Thus, the array

whegSther a GaRPRISES: H@ﬁ%l@?schi&fhr%@tﬁofﬁd tQhEWRorike capacitor. In
calibrating pixels having the sanme configuration in

sudhg wafefos! Giahple, RBeVrrBy @86 &iBhred HspebBkh Bhthlof the
possible to obtain data for correcting the output 12

calilg@iiine gifkeldBetvieReticescRhKBhes Y\éﬂtﬁshr_nia%iﬁ% ftesdReblBMto obtain
parasitic capacitance in the di rection of the si gna

datd fo@.correcting the output result of the array tester, which is affected by

the variations in sensitivity for the input signals of the respective inspection

pins of the array tester.

A feature of a fourteenth invention is in that calibrating pixels
having the same configuration are provided, in at least one of the signal lines,
on both of the feeding-end side and non-feeding-end side of the signal line.

According to this invention, the calibrating pixels having the same
configuration are arranged on the feeding end and non-feeding end of the
signal line. Thus, the array tester compares inspection data of the two

calibrating pixels having the same configuration in the same signal line with

each other, thus making it possible to obtain data for correcting the output



10

15

o
[S]}

A feature of an inspection substrate for a display
devi ce according to a fifteenth invention is in that
the inspection substrate includes: an 5 inspected

pi xel including a storage capacitor elenent and a
smﬁtching el ement electrically connected to the

sto e. capaci tor el ement i nspect ed. pi xel being.
LgsH ébeéﬂsr@a Pi¥e rvg%lebnaﬁ?fﬁe eﬁtbyOpaiﬁSW%pamfr@nce in the

. pl.ur S|gnal lines, which are wired to
élﬁ?%}%@%@ fgtl and a calibrating pixel

i ncl udj a switchin | enent different in

char acAt iht bt &an fefﬁge.ﬁte} stRRite o &Gl arelsticsraceprgling to
ect d Accordln this invention, the

5?%\ ﬁB Clr T nﬂl héh%l 10sPestion substrate 1ncludes an

hi , N
e afenedl d %gk“ﬁléng of P HE I IRGF S LN by tching
d
IRRRFE BcRiily R Rh.OF &heds?dgag? eReAGRT Blafrng the
f
1915§§+'°e E)g’éé%ﬁmi ?f%é%?'@?lﬂ' ThbereRin o B B scan lines

?lu}‘\élt ggﬁ@?h n%tsgx hic axte %1#&? RECH 't?xréegfr’lte cﬂn&hte ri"and a

ction resut t simlar elec

&ﬂﬁfrﬁﬁh@rﬁﬁ%l‘ frﬁlu(glﬂgna tsagté'}lﬁﬁ 3@1&'&3@%@ RiffARnt A6 &L A ristics

that the 1 nspect i xel norna

ﬁbﬁf@fets%ttahhg%mgnﬁ @@tthe ﬂnt;se&% ‘p?}wmg el ement
thereof is abnormal. 20 A feature of a sixteenth

I nventAQRBrdisigith thﬁ":lhvélli]ﬁoﬁ %Hebfa%‘bk@lgng?’ﬁ?él ha'v'i‘l‘f'é Hﬂj@@e@trlcal
switching el ément different in at | east one of channel

dMadbbreaiidics ChaRRE| swRikinl tlamtd)iewhWH GiendiflreABMrom the
of the inspected pixel. Accordlng to this invention,

dlbetrtal | diahitegispex edf thelingharged hgixeEWst phbvide! emBils, for
different in channel wi dth or channel length is

eraompldeds a reSulanficdithpsringensgdctionatdtagf pha ehlib@ging pixel and
el ectrical characteristics of the swtching el enment,

thiei dhteatiendidstdtr ehttheriowpedtedepeet loeakbd in the vicinity of the
characteristics of the 13 inspected pixel. A feature
wflibgatingspiact oth sadlsother if ohe dngpespioaydaiey hod the detection
according to

result exhibit similar electrical characteristics, then the array tester can
determine that the inspected pixel is abnormal in characteristics and that
the switching element thereof is abnormal.

A feature of a sixteenth invention is in that the calibrating pixel
includes a switching element different in at least one of channel width and-
channel length from the switching element of the inspected pixel.

According to this invention, the calibrating pixel including the
switching element different in channel width or channel length is provided,

and thus the calibrating pixel has electrical characteristics of the switching

element, which are different from the electrical characteristics of the

13
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a seventeenth invention is in that the inspection
substrate includes: an inspected pixel including a
storage capacitor el enent having a storage 5 capacitor
line wired between an upper el ectrode and a | ower
el ectrode, and a switching elenent electrically
. connected to the storage capacitor elenent, the
Hmpﬁgﬁ%kmﬂﬁh pi xel being arranged on each intersection
point of plural scan Iines and plural signal Iines,
whi cft fapreingi ofean inspentionsadistede fonahdsplaandevace according to
calibrating pixel having a defect prepared in advance
a sayeateenth tmesrdafn i3 GnAthar dhaginspetthos substmnte amcludes: an
. calibrating pixel including the defect is provided.
inspeoted mhrelcandlbditd g spoveele bapa@teceldmant having a storage
characteristics different fromthe electrica
cappvatoading watddchetofeenhan upppe elestrqiexatd aThweekircerodeaand a
a result of conparing the inspection data of the.
swifghing glémenpickestricaldy udnngctadhto sherstexsigeceapadefreelement,
and the detection result of the inspected pixel with
thel rspactiontrize] béihgaranngedphstdachsindérseotibn poént of plural scan
_substantially equal to each other, then the array
lineeomndr poaal demed dinee, wdch tlre wimspeotintbrpeatedach other; and a
concerned has the short-circuit defect. A feature of
calabragingh p sed thavimy e mteifent rirspared hatdtvdmecedief 2 part shereof.
prepared by short-circuiting at | east two of the scan
| i neAcedrding ¢mahislinmentivhetlsd caldipetidpo@p awdltiding thedefect
and the upper electrode. A feature of a nineteenth
1s jproerteidon IThusn thieatcalibeatdegepixel shps eglaradcalbyharacteristics
breaki ng at | east one of the scan line and the storage
diffeapat ftaom the eéectriBRl GraDERERS R @NhERnTHEct DRAMNGSTAsrefore,
FIG 1 shows a wing pattern in a PL chip. FIG 2
as ghewslteofcommeaing g mspectionagaiod thineaPhratiig pixel4ncluding
FIG 3 shows a plan view of an inspection substrate
the ghort-eireplt ddefecteand she nletectson apsilé ed ohd iespectedemixs] with
FIG 4 shows a plan view where only wiring |lines such
eacgly othem if ichagacteristics of both are substantially equal to each other,

then the array tester can determine that the inspected pixel concerned has
the short-circuit defect.

A feature of an eighteenth invention is in that the defect is prepared
by short-circuiting at least two of the scan line, the signal line, the storage
capacitor line, and the upper electrode.

A feature of a nineteenth invention is in that the defect is prepared

by breaking at least one of the scan line and the storage capacitor line.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 shows a wring pattern in a PL chip.

FIG. 2 shows a contact chain structure in the PL chip.

14
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and storage capacitor lines which run in a horizontal
direction are taken out 5 of a |large nunber of wring
lines in FIG 3. FIG 5 shows a plan view where only
wiring lines such as scan |lines and storage capacitor
upper el ectrodes which run in a vertical direction are
taken out of the |arge nunber of wiring lines in FIG

3. FI GBI 3bkbuwsa plan vidvewfofn anspetsipactitehraselist matisplay
for a display 10 device in a third enbodinent. FIG 7
dhoowsinafirsrdmal spednd embodfmantont act chain structure in
FIG 6. FIG 8A shows a position of a pad for

det ectiIfy 4shoveak nlan viwev Rtheghiomly vanhegAigs 8Bhspogan lines
an_enlarged view of the pad. FIG 9A shows a position

oid atopage fepadwrdotesmghighghiorin & herigpntal ditegtion pge paken out
chip, and FIG 9B shows an enl arged view of the pad.

] aclarge nugnbkerpifaniringeneshianwf Hg. &n outline of a chip in

an active matrix type inspection substrate according
to a fidérthskewodintentview vdereonly vagingnlingyeerhyaeseags lines
an_i nspected pixel and _a calibrating pixel, which are
anq¢ ghgade sPpagla wnercaledrodss whighyhen 1p anerggahdirection are

S S A SIS T

FL‘ESS' t%isﬂgl%sa%éléf oAV et Sgp%a'ts%vé Sihiiig @ display
AL Ieg Aunmbgy et on of The'sonal [ine on o
R R LR B
ou | BRI, M B BFA D %SRS LB e e
DRty A 5y BN B g1 brat g pixel

i nspeciry A XGhwi R ﬁ&?tiéﬁjl oF Qiﬁa}ﬁ fol?ecfe%Q&ing LREBrt circuit in the
PL chip, and FIG. 9B shows an enlarged view of the pad.

FIG. 10 is a plan view showing an outline of a chip in an active
matrix type inspection substrate according to a fourth embodiment.

FIG. 11 is an enlarged view of an inspected pixel and a calibrating
pixel, which are arranged along a direction of a signal line on a feeding-end
side in the active matrix type inspection substrate according to the fourth
embodiment.

FIG. 12 is an enlarged view of the inspected pixel and a calibrating
pixel, which are arranged along the direction of the signal line on a
non-feeding-end side within the one chip of the active matrix type inspection

substrate according to the fourth embodiment.

FIG. 13 is a plan view showing an outline of a chip in an active
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the one chip of the active matrix type inspection
substrate according to the 5 fifth enbodi nent. FIG
15 is an enlarged view of a switching el ement of the
i nspected pixel in the active matrix type inspection
substrate according to the fifth enbodinent. FIG 16
is an enlarged view of a switching el enent of the
naltriartgbe igspetbiopisxdktiiate bb@raiig toen B dibbdiReent.

i nspection substrate according to the fifth

enbodi FERt 14 k4 @n énlargedanieanbfingadibvhene afixélnarranged along a
i nspected pixel and a calibrating pixel, which are
direangedf alsonrpldimdi aret hhdnspdcted pi@h ih ke viviiiby theraef within
chip of an active matrix type inspection substrate
tloconelichy ohtle sctive neathixdiypenhspectinnDESERRE | Lobbidkng to the
THE EMBODI MENT FI RST EMBODI MENT As shown in a plan
fiftdveobodin@nt3, an i nspection substrate for a display
device in a first enbodiment is manufactured on a

gl ass Elibsi? a1 en exdatgedi vigwt dfca santshimg eleinadnt of the inspected
conposition as that of an array substrate actually

Héfgg ipnthehactivegmatrier pateainspiesippmysubetriate aiceordieg $artbe fifth
manuf acturing process as that for the actual array
embsdimert-so as to have electric characteristics
equiva#ﬁgt thereto, As _various wiring |ines provided .
on t het'{AsHes rosnlargsd iview of apweitehuge wilemamt of fhescalibrating
sucE.as scan.lines and signal |ines existing on 25 the
REtehAP ther agHes, BT B7PCa tRAPEFURRI TSRSy iager dane o ghe fifth
W L line with a special pattern in which a

5?%@38????y of occurrence of a failure such as a 16

short gitcuit and break. (open) is increased for th )
pur pos@%f %é? ia,ny?rﬂ rg%ﬁ@‘re&' ?’ﬁé&fl&???ﬁt@ ipéx'grad?fgat(@h%ratmg
Qceur during the manufacture; wWring lipne in..which..

St PR PR R TR Ko Polite e HRe iy omie of
tclHeacPil% RRE61P Eype inspection substrate according to a sixth embodiment.

DESCRIPTION OF THE EMBODIMENT
FIRST EMBODIMENT

As shown in a plan view of FIG. 3, an inspection substrate for a
display device in a first embodiment is manufactured on a glass substrate
having the same material composition as that of an array substrate actually
used in the liquid crystal display device in the same manufacturing process
as that for the actual array substrate so as to have electric characteristics
equivalent thereto. As various wiring lines provided on the inspection
substrate, besides wiring lines such as scan lines and signal lines existing on
the actual array substrate, additionally provided are: a wiring line with a

special pattern in which a probability of occurrence of a failure such as a

16
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specifying a failure spot; and the |ike. For exanple,
a dummy wiring line or 5 a neandering wiring line is
used as the wiring line with the special pattern. It
IS not necessary that, in this inspection substrate, a
si ze and shape thereof be the sanme as those of the
actual array substrate, and the size and the shape
shertchemyge alnldea dsreakploppn) a¢ énceassl for fhd pudpese of verifying
i nspection. FIG 4 is a view plainly show ng only
wihereigh¢ fandsresiggiroas ts oacut dnsag the masuficon@ga wiring line in
capacitor lines running in a lateral direction in FIG
Fhighhicohtamt eholemleen dattrofalliyheodmctpel nhievees fof therpugose of
lines in the inspection substrate of FIG 3. FIG 5
specafyinew fpilarebyots hodithg ldve. y Far examgpld, medumughwasng line or
signal  |lines and storage capacitor upper electrodes
puneardpring witiogdineudiusal asdiheeririmnling witlGthd spediakcpattern:
are taken out of the |arge nunber of wiring lines in
ltsistned neqesrasy that subBisriaspeasionyubstBite Nosigetana shape thereof
gq@re boxes in FIG 3, where cross synbols or slash
§riB8| s 0ae @svirtijose e theeprtagb mrrasoaubgirateplaasl e size and the
%g havigg a sjze in which each side is several

RS P €rdiges E-; ANBRRIOPEHdE a8 A S1tvP ARG SPeGiEan.i n

e BRSSP SHARDE b TR0 B 1 o e
B B TR e st St T T
N, S N —
i, 0L RICE, 2L 10, 3 SAEQFP SR S5 5 Spien
R o L Al 158 P B Egain

HA¥EfioRsn Fat 3f RhidhNGteRPEGLL eI l%]gélnuﬂrybelr P gﬁxdlég lines in

Mor eover, storage capacitor elenents are provi

gach Qbctivhisahsiratd oF FRY. 9f he &%‘B%@}Qﬁre_c%?e%i ihOf1G. 3, where
upper el ectrode 17 and an storage capaclitor |ower
?ﬁgk&m@%r a%ash Pahbokf atd @it a9er&RRACHLA It HII& 27a to
27g having a size in which each side is several millimeters long.

Next, the various wiring lines in the inspection substrate of this
embodiment are described with reference to FIG. 3, FIG. 4 and FIG. 5. In
this inspection substrate, plural scan lines 11 are arrayed while meandering
individually. ~ Plural signal lines 13 are arrayed while meandering
individually so as to intersect the plural scan lines 11. Moreover, plural
storage capacitor lines 15 are arrayed individually for the plural scan lines
11.

For the respective signal lines 13, plural storage capacitor upper

electrodes 17 are arrayed in the same layer as that for the respective signal

17



10

15

20

o
%]

switching elenment 23 is provided on each intersection
point of the scan lines 5 11 and the signal |ines 13.

The switching elenent 23 is a thin-film transistor

(TFT) using a polysilicon |ayer of a P-channel type,

and electrically connected to the storage capacitor

el ement 21 through the contact holes 27c and 27d. In
lanexdidon Metsever, rdorager expasntonhdemetnhe 2dcare Iproeised ]l each of
the signal 10 lines 13, the storage capacitor |ines

which mefognmdatgfeﬂwaﬁamgeocammn‘ upgleectlecdmle 17 andhan storage
storage capacitor |ower electrodes 19, the storage

earatior deweeledentrnds 29 asna pare of wihe ciprageetayeeitos 188 15. A
are provided, dunmmy wiring |lines 25a and 25b are

P dohdarlemeat @drmproridedgn ¢ asdsinpersestioh pEintarfdhe scan lines
formed by use of at | east one of two types of netals
tbrand tthei pignal dérgsodss oThewwé@lnnnge@mntg 28| smenthin-film
23. The two types of netals are netal of a gate

Erasistede f@ ﬁ*‘ét% »f Pelysdigpre layesctof ode Pasttrrnedr tyme, and
el ect The d wiring tines 25a and 25b are

eeslat r %é’aICP’S}n%‘i?ﬁ‘Ee@t &he t YOREE SRPRAEOL elpmenhed through the

the s Line , the storage capacitor lines 15
af%ﬁ Fd?ﬁ@@aéi citor upper electrodes 17 through

the ""‘%s?q‘?%é% F {Babo, thdion, WhETs D RSPR BiReciudhe signal

bife® Fu"af %ﬁ'@toaﬁ‘?%en%%ahtwe“l%%s B cPik e fiagzgtor upper
lectr 7.t ageapacitor lowe CLT orage capacitor
%nP88%§9 §Ege SI eoverle ﬁeﬁ%gq#%§d%£$b%ﬁp

AT T I LT 2L R g

ﬂlﬁes g%g ast{&)bggeclre cbqgél(fil g TH@%@%%I&Q%Z%&725aaﬁgd 25b are

umy wring I nes 25a” an

fo@hge%lrb 08002 NRAS MG £ L6 HEG LA UF @tab é{or%ftlthﬂ?ﬁv}élédt{]&ies of
i nes does not exist. As describe ove, 1n the

EAS Ewertnost RRMentA83] MThORWRCEHRL & FRYals are metal of a gate

electrode and metal of a source electrode and a drain electrode. The dummy

wiring lines 25a and 25b are electrically connected to any of the scan lines 11,

the signal lines 13, the storage capacitor lines 15 and the storage capacitor

upper electrodes 17 through the contact holes 27a to 27g.

More specifically, the dummy wiring line 25a is electrically connected
to the signal line 13 through the contact hole 27b, and the dummy wiring
line 25b is electrically connected to the signal line 13 through the contact
holes 27g and 27a.

Moreover, in the inspection substrate, a wired region formed of the

scan lines 11, the signal lines 13, the storage capacitor lines 15, the storage

capacitor upper electrodes 17, and the dummy wiring lines 25a and 25b, is
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substrate, the scan lines 11, the signal lines 13, the
storage capacitor lines 15, 5 the storage capacitor
upper el ectrodes 17, the storage capacitor |ower
el ectrodes 19, the storage capacitor elenments 21, and
the switching elenents 23, are provided in the
i nspection substrate. The dumy wiring |ines 25a and
formeh largerpthavi dedniwireieeprgl wheot hay ofhhe wibmg kgéodoes not
where the above-described wiring lines and the |ike
exig.e provided, and are electrically 10 connected to any
of the storage capacitor |ines 15 and the storage
capakd describyrbaboed et tiod E¥stl émbodiseah, as Watheaactual array
probability of occurrence of the short <circuit
subseiavecthd S BRpetl | the sighahlgnéd MBStHenstbbhegd rprifordihes 15
substrate is increased, and the short circuit of the
thewWistoragel cagsciean dppegasiecyrodet et edhby storags ucdpigitor lower
vol tages of the dummy wiring |lines by nmeans of an
eledtrbays 19stRs stothgdbi ity elbhenadacent therswigcHihgedements
are connected to wiring lines where potentials are
23,darfef pranded narhea@Rpedthet substradsl tTion dubnh@ ywvigtg lines 25a
region fornmed of the scan lines 11, the signal |ines
and 3258 herestpebagiedc apattid aegldmeshdb, thahehst @s@@@ where the
capacitor upper electrodes 17, the switching el enents

abd®- dededibedewidupiines shdghkililes a25 progided! ARd 4@y gRktrically
than the non-wired regi on where 20 any of the wring

codridtesd epasyndftthexdtstagel basacitdrelipsohakind tlye eforage capacitor
occurrence of the short circuit can be further

uppérceleasedes 117, sl kughvwawayi A p¥dbabilp9r éff eduererica oftthehshort
wiring line the failure relating to the short circuit

ciré$it aR@ehotloe GUspardiveb@iAfkl inpatiadtaseshbabionnNgubstrate is
occurred failure relating to the short circuit.

incPes $e@l, nmmcitheof hdrt eciprudc of she aniridy hregeas peckdsdlsetbtotted by
a result of the anticipation, and in addition,

mefagadihgckoltfgestdfeheelithiny wiriagéires iy nmrankadtaur angy tester.
line, thus making it possible to reduce 19 occurrence
of defoeediere tht embjacdst cdsiery hiedsad@yeondedtodctiol oirg lines
check a process |evel can be concurrently provided to

w Helhe poteapeds iaen dsfibstotdtren eameth dther.ddwi addition, the wired region

b

formed of the scan lines 11, the signal lines 13, the storage capacitor lines 15,
the storage capacitor upper electrodes 17, the switching elements 23, and the
dummy wiring lines 25, 1s formed larger than the non-wired region where
any of the wiring lines does not exist. Thus, the probability of occurrence of
the short circuit can be further increased.

In such a way, in which portion or in which wiring line the failure
relating to the short circuit is prone to occur can be anticipated based on the
occurred failure relating to the short circuit. Performance of the process can
be grasped based on a result of the anticipation, and in addition, feedback of

the result 1s made to a manufacturing line, thus making it possible to reduce
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characteristics and the process |evel can be eval uated
simul taneously by use 5 of the array tester. For

exanpl e, under the sane condition as in actually

di spl.aying an image on the liquid crystal display

device, the switching elenments 23 in the inspection
substrate are switched on, thus charging portions
@onrreaponfliefgctive iteenpi xel s with el ectric charges

t hrough the signal |ines. Subsequently, the swtching

el ememtss d28craverl sabiovehed fofidtiorand ¢theekl1@ procebs laved can be
opened once. Then, the switching elenents 23 are
®nicticieadlyonprovmdedrote therejnspackion issbsiwaie, oreed hidw device
potentials of the signal lines 13 are varied by an
dravacieristics hedohamyesessrlevelmasi be eirdngied. simultaneously by use
Subsequently, potentials are checked for all of the

ofi thel arraantgsterusFor exampbe, ermdencdiet $rane gongitieal as an actually
whi ch the potential is higher or |ower than a norma
pisplavinglanofimage onsthsi kaRidhasyyal chrelge drsriget the switching
SECOND EMBODI MENT An inspection substrate of a second
dapeaitaet i sthal rweytl@,lhoimsrrr@te Are, s‘ewﬁbeﬁoe, thusogharging
the first enmbodinent. Here, a configuration,

PR TS SATTOAR AR SR SO e ol D £1%5HE € hAESRS theel phe signal

RIS DY dBECr Y BERn S mEgts PRarls SVGEBER |G and the
PEEHY B ABET SEro. uife Bt A TNVEE SERFHe 2F Gre g tihed on
B%? e {RE %?@ﬁ%&é%&if&@%rf w1 ﬁggé%f)s gl dipes 18 are
SHETSTEY AR ot B8 ek arebefr TR g B %eauenty,
BYLENING, LLEIRAL 67 1PNk K En T AT oug%Y\A (44202284 tha a

connec SI gha e cont act

Eﬁle‘f 1%m1ch ?’l@e ng@fe?l%lgatl hent or%@@{ El’?&fi‘?ag{orm&potennal of the

Ing e IS the gate el ectro such

?D@@@gggqggkégpdegc§hort circuit between the scan line
1 present in the same |ayer as that for the dumy

wiring 25a and the sE@GY® EMBODIMENT

An inspection substrate of a second embodiment is already shown in
FIG. 3 to FIG. 5 for the first embodiment. Here, a configuration, a function
and an effect, which are not described in the first embodiment and intrinsic
to the second embodiment, are described.

A first feature of this inspection substrate is in that the dummy
wiring 25a is provided by the same metal layer as that for the scan line 11
and the storage capacitor line 15 between the storage capacitor line 15 and
the scan line 11 formed by extending a lower electrode using one of the two
types of metals constituting the switching element 23, and that the dummy

wiring 25a is connected to the signal line 13 through the contact hole 27b.
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capacitor line 15 arrayed with the scan line 11 can be
i nspected through the 5 dummy wiring 25a, and a spot
of the short circuit can be specified. Specifically,
when the short circuit occurs between the scan line 11
and the storage capacitor line 15, in the actua
array substrate, in which portign of the wiring |line
Herpethignlgmer@lectode o svicahing elpmeas 26r i the gath elgirode.
the short circuit can be detected sinply as a line _
def e¥fith ggichppseridgerntion.sa sharti cirewit Hativepacthicosean line 11
substrate, the dummy wiring line 25a forned of the
Prefgmb Infae famelavier £ theador the dnmmE aniring 852 Brdnthet sferage
storagF capacitor line 15 is connected to the signa
capageorilane dpcraavest widythe seare lighollt cagi be dnspaséeduebrough the
the scan line 11 and the storage capacitor |ine 15
dupuepnegriacc 268s atbra smotcaf tthet shotfglsinchiét dammpe specified.
wiring line 25a and the signal |ine 13. Hence, the
Spegidically, whendherhogheincuiti penuirs betweer dhe rsedndime Bé and the
speci fied by neasuring the voltage of the dumy
stogpee wgPREier Png 1y 1 sagiliad laeragr palstrats, én. whlckeportion of
feature of this inspection substrate is in that the
thejwam e lingethel showr psguisyoasxredinngt e deteemiskdcthoogd the
using one of the two types of netals constituting the
shexli eieeiihgan| kardetectsl siamplyaasianiye diefichg A$ nppGeedeo this, in
formed by extendi ng the storage capacitor upper
this| sspeeiden substiage pthwy idaeamy widngHane 25e Hirgreal of ithe same
13, the dummy wiring line 34 and the storage
metahavarors tipfefor dhectcrodend 7 laawl she abayade adipacior line 15 is
one another. Here, the upper electrode is the source
coessed doléhe signad ligeal h agideatcootiogly thérishdrtf éatuit between the
this inspection substrate is in that the signal l|ine
scaps lipe 1 hemddthsystexaemerprritar ippdd ledcomasoderess slyomsrdreuit
of the two types of _netals constituting the sw tching
thequetetite demmpevigingdinei2bangndahe sraned lire 18y Hence, the spot
extendi ng the storage capacitor upper electrode 17,
whexg thegs cBLBkt hageocgtrresk sapr byispedifiednlyt measuhiag the
signal, line 13, the dumy wiring line 34, the dummy
vopge Of sie dIMmH Ve R RGP Bsassod the gpery sester.r ode

17
A second feature of this inspection substrate is in that the signal line

13 formed by extending an upper electrode using one of the two types of
metals constituting the switching element 23, and a dummy wiring line 34
formed by extending the storage capacitor upper electrode 17, are provided,
and that the signal line 13, the dummy wiring line 34 and the storage
capacitor upper electrode 17 are arranged adjacent to one another. Here,
the upper electrode is the source electrode or the drain electrode.

A third feature of this inspection substrate is in that the signal line
13 formed by extending an upper electrode using one of the two types of

metals constituting the switching element 23, the dummy wiring 34 formed
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are arranged adjacent to one another. 5 In the second
and third features, the dumy el ectrode 31 and the
dummy wiring line 34 are provided, and arranged
adj acent to the storage capacitor upper electrode 17.
Thus, high-density wring is forned, and the short
circuit in the sane layer is facilitated to occur. In
by estdndingayhe t fteragharapacitbeuippenrelbaredsily dateat ddmmy
by nmeans of the array tester, and in 10 which portion
eleadroden3bdhiacd provided, landetlidtetiaklgirad limd 48[ nige tdurhh® wiring
short circuit 1is prone to occur can be anticipated
lindb®g etheahurh ey electrode @ If amd the storhgt icagadioor tifyeersdloctirode 17
circuit. Afourth feature of this inspection substrate
areiasramgddadjdcbat duony anetleet rode 31 is electrically
connected to the scan |ine 11 through the contact 15
hol én2{fe. sddvddantvhetdEéatates 3thd duatnfade@dod® 3tihgnd the
scan line 11, and thus, by neasuring the voltage of
durhhe durisg Bhecl4 ade pdvidgdmeadsanfariged £djasdnt teshelstorage
the short circuit between the scan |line 11 and the
capatwsng@peapdeitiaie 17) N"€hS, high-Aensayevitiayers amede and the
i nspected, and the spot of the short circuit can be
shospelichiteth tBO rheé flahed eatfanititafedt f ScduispBEisu@h a way, the
substrate is in that sizes of the storage capacitor
shouppacued eshrisdeadily alededtbd Shumyaed e€tthodaradit tester, and in
el ectrically connected to the scan |ine 11 are set at
whighestat b ad wiiidle Ssvieingnigh € thafghltifatelafinge@i thR sMotrb carcuit
predeterm ned width or nore is provided in a part of
is prbge tsiogo@t chnh e adicipatedshazesl of thhecauroy feilesd f&ldeing to
31 and the storage 25 capacitor upper electrode 17 are
thesloratirchifit exanpl e, approximately 10 umor nore in
terns of side |engths thereof. The above-descri bed
r egiodouthdé&fatnes o2 2has indpectiexaggphtrate guimmyhat the dummy
el ectrode 33 with a width of approximately 10 um or
elecmode 3Hesesletthrallguwvmpeetegicta toke s@in lisiecldntiaoughl the contact
the scan line 11 through the contact hole 27e.
hole 27e. The dummy electrode 31 is connected to the scan line 11, and thus,

by measuring the voltage of the dummy electrode 31 by means of the array
tester, the short circuit between the scan line 11 and the storage capacitor
line 15 in the same layer can be inspected, and the spot of the short circuit
can be specified.

A fifth feature of this inspection substrate is in that sizes of the
storage capacitor upper electrode 17 and the dummy electrode 31 electrically
connected to the scan line 11 are set at predetermined sizes or more, and that
a region with a predetermined width or more i1s provided in a part of the
signal line 13.. The sizes of the dummy electrode 31 and the storage
capacitor upper electrode 17 are set at, for example, approximately 10 pm or

more in terms of side lengths thereof. The above-described region is defined

o
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Wth such a configuration, the dumry el ectrode 33, the
storage 5 capacitor upper electrode 17 and the dunmy

el ectrode 31 can be used as contact pads for

receiving a probe of the array tester or the like.
Specifically, the probe of the array tester is

manual |y or automatically contacted with the dummy

asl &gteroderisda dumemstalectyedecdpacth erwidthed apbectimadely170 pm
and the __du el ectrode 31, and electrica

arnspeet i Bere, seevdemnthelestrodd Betiswsennegedhostheapehn line 11
others can be thus perforned. In such a way, for
taxewgh Bhe carasbkelera’sti cs of a single body of the TFT

el ement. constituting the switching elenment 23 can be

measurédh syghre n9ENn, fihe, demgppvRiectrpleasdyithy gorage

an inspection substrate in a third 15 enbodinent. A

PBREFIEOT IRPEG GrastTasls bf amkbthe dysrmy sedtupde 34t @arppe used as

FIG 6 i bstanti al | imlar to that described in

COREAY RS FRSGRIHBRR TRPPHOL 115 SaH ARstes OFfls e copeetically,
. First d secaond features_ of the third_ . enbodi ment,

Berabs BEEF aBoT" B ATl ) OB RS A FOPLSHY ith the
. Athird fe re of the third enbodi nent i hown

fim i cHdsTrods Ra the tob o sRRE P PR FEStraiS g and. the
|G 6 ISt _fiegture of this inspecti

Gy slebBal i1 bR el o Rand PRER G Rl appetween

éhlegée ?ﬂ olgﬁ(ﬂjgdg % tgéb'trtﬁu§ ppee%c}trlrﬁ:e .l YIn tsﬁghscavlvj%slf,l {Aﬁ eelxlample,

nmeanders so as et our around 't he regions

éﬂaﬁ'g&grilsjti'@éfr%gﬂglg Boﬁ}W})f ﬁﬂai ’?gT%:leengHE §on§%itiuping|%§g sw(i)tching

sane Iayer. gna I ne SO neanders S

Qﬁ&gﬁﬁzgkgﬁqg]5@§$%§d(egions of the wiring lines and
t

e storage capacitor upper electrodes 17 in the sane

layer. 23 Wth such ege@pfpa@bigman™ ring | engths of
the scan line 11 and the signal line 13 are

el ongatier, 6 abwishe PrePER i 4ty a8l iREEMECNEBsthrd NR a third
break (open) of the scan line 11 and the signal |ine
idbbdinidial easedic tonfsiahtidnWelythe inspection substrate of FIG. 6 is-
substantially similar to that described in the first embodiment with
reference to FIG. 3 to FIG. 5. First and second features of the third
embodiment are already shown in FIG. 3 to FIG. 5 as well as FIG. 6. A third
feature of the third embodiment is shown in FIG. 6.

As shown by bold lines in FIG. 3 and FIG. 6, the first feature of this
inspection substrate is in that the scan line 11 and the signal line 13
meander. More specifically, the scan line 11 meanders so as to detour
around the regions of the wiring lines and the switching elements 23 in the
same layer. The signal line 13 also meanders so as to detour around the

regions of the wiring lines and the storage capacitor upper electrodes 17 in

the same layer.
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in which portion or in which wring line the break
failure is prone to occur 5 can be antici pated based

on the occurred failure relating to the open. Note

that, though both of the scan line 11 and the signa

line 13 nmeander in FIG 3 to FIG 6, this inspection
substrate is not |limted to this, and at_ |east one of

t he sd¥ith|supl alcondiggreensyvinag lengtls pf theseamigetld and the
meander. The second feature of this inspection
signystling ddiage qlongatart ppA the nmbabiligy s 9geurrence of the break
des%rip%ion, in that the signal_ line 13 neanders on

PR Ghg gean dgysakl apd the seened lipe khiwmcreaedc [msych a way,
FIG.6. In general, .when the layer_ an he wiring |line
18¢ lcgqurﬁ@%sqromj@dt%ﬁ@sﬁwe h%érqeg& éﬁl@lrﬁrléggﬁpe to occur

B8 e SR hotef bhahe aRGhER dautraguR s agher g Note
IS 0 1R 0 SERAA Yt Bl
S U S A4 B3 B oo
T

i e A0, W o

d3vE! &%sc@ip.tﬁmt, hiyf qg%tglac%xﬂr S %l El .es 'Sn%‘?eea tde%‘. on .the storage

substrate’is, 'in I on € above aescription,

citaEaEil'ﬂé’xtliﬁqu AHowh'B PIGLBYGFYEE 4L 1S provided. In

e contact chaln structure 41, at |east one (signha

line 13 ddherdll Ghdd) tf 1408 ShONRL Wil de %%ghtikek}gec%rage

line 11 is conposed by alternately 25 arranging t

dapRcltyPBse Ofs ARL fhetefORBHEE Bl W N Mot B WifdeS i cddtrned
switching element 23, and the respective ends of the

tshgbab bd Rinhddamdré RBan2#hss aheké N8ydrlafl Gwiring line are not
electrically connected to one another through the

mest@ct AdoldsglySpeneditdal kignaddishadnid plasadesh athgedtorage
view of FIG 7, the signal line 13

capacitor line 15 as described above, the signal line 13 is thinned. In such a
way, to which extent the signal line 13 is thinned, to which extent the signal
line 13 is prone to be cut, and so on, can be confirmed. In addition, an extent
to which the signal line 13 is thinned, which causes the break, can be
confirmed.

As shown in FIG. 6, a third feature of this inspection substrate is, in
addition to the above description, in that a contact chain structure 41 is
provided. In the contact chain structure 41, at least one (signal line 13 in
FIG. 6) of the signal line 13 and the scan line 11 is composed by alternately

arranging the two types of metals constituting the electrodes of the

switching element 23, and the respective ends of the signal line 13 and the
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is conposed by alternately arrangi ng upper el ectrodes

23a of the swtching 5 elenent 23 and a | ower

el ectrode 23b thereof. Mreover, the respective ends

of the upper el ectrodes 23a and the | ower el ectrode

23b are electrically connected to one another through
the contact hole 27a and the contact hole 27g. Here,
ssagHing li hereupleefricalllyceqrasted 8 ong artpshenthxmigh the contact
el ectrode or the drain electrode, and the | ower
halegtrode 23b is the gate el ectrode. Wen 10 only the

al ternate_arrangenent of the two types of netals and

t he c&?ﬁéhﬁ%&v FoTRIYORE By epfarsedview of HéGed te‘neemgnal line 13
Shown, gr exanple a figure appears as, shown in FIG

i copRegad ot alipmatelyearrangme HEPehaleaidpdesdda of the switching

tructure 41 s descri bed above, a probability of
%%@GPF 2R et lovgalertod 29nEheisat adfomeYe: Fhe respective ends

oo tppgt T aEedd Ban o gheylgearsiagi ot g, are olctirically
GRperieny to %hk?:g?%ﬁ’@ét Foustn Eie Siact Bﬂ%bi%gg € RREdet bole
mré'f%gsf??% §3he ARbel A u G A & B ?glluifcheqa%mfe O the
DF fkpad 1HIIe Wewﬁ)ec%de 3R °d63?§§?%t§%dee "When

structure an

? F%rltfe%éaﬁer Erragg%ﬁﬁgp'b?m%gwg t_ﬁp er m(%z’]tals':grcl;‘d the chiinected

Fode ower

f&%&p@ﬁﬁé%g{a@c m&vapfqhe %&ch%pgegga @ilggégrappears as

S| gha I nes er 0 ‘course

gkﬁﬁ{gggg 2§qhgg%h5?§agﬂﬁ@__electrode 23b may be

provi or eac ural scan lines 11. 25

FI' G 84 3h@ise ot £QHH ! rsﬁtdc%nreoffll B WEal RS R, B%’I‘Obablhty
detecting a break, whi are used for a comon

sthidRurhde o & d&&ts@fom @maﬂ BsREE iMERWse B atﬁ}eak of the

pads 51. The plural pads 51 are connected to one
a@nehitchole Thiechi Bakasigtdveaiicd g RARASH RMey detteet &doreover,

by checki ng resi stances between both ends of the

when ahbpadsalbtleduraeasts obferaetiesh edn artetitie alppk&rance of the
contact hole 27, in which portion the break has occurred can be specified
based on a position of the corresponding signal line 13.

Note that, though only two upper electrodes 23a of the contact chain
structure and one lower electrode 23b thereof are representatively shown in
FIG. 7, in actual, the upper electrode 23a and the lower electrode 23b are
provided for each of the plural signal lines 13. As a matter of course, the
upper electrode 23a and the lower electrode 23b may be provided for each of
the plural scan lines 11.

FIG. 8A shows a configuration of plural pads 51 for detecting a break,\

which are used for a common PL chip, and FIG. 8B shows an enlarged view

8
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FIG 9A shows a configuration of plural pads 53 for
detecting a short 5 circuit, which are used for the
common PL chip, and FIG 8B shows an enlarged view of

the pads 53. The plural pads 53 are separated from one
anot her. The short circuit between the respective pads
can be detected by checking conductions between the

ofithe adpads The pjurmdands 6 arasonveted tande aphthqr kEhe break
10 Note that, in the respective enbodi ments descri bed
betfgen thp@adp ﬁgpé@tdeéwtgg by tchgekingoresishencestiefweempptly ends
type liquid crystal display device _using the
qé%&ﬂ%yﬁluraéwdﬁaaﬁeby prappef pitesignsad thedikas a

sem cqnductor. | ayer has been descrjbed, _and however,

the prig&ed sharent contigeratnn of phurabpees ?«%?%r, detgpigng a short

R AR M I T e
T P38 i o e S SRS B8t rom one
SRy Bhous, shidon. Laverc FORTHLL L seesioa by

O O Sabet e, AR AD LN ST SebLBEehd B ana

thiskenbodinent i ncl udes scan lines, signal |ines,
tl}e I1ke: , : :
Storage capacitor lines, storage capacitor elenents,

s tching ehement su apdLhe.Li kepoandols HOIARAS Bove, the

usi ng ‘the sang mandf ac 5?|ng_process as the actua

AR R PR Re TR SaEARRCHL AR BNAR By devic
ol wrind Li : . " '

ﬁ%&%ﬁ%ﬁe@ﬂ%?@%gﬂggﬁé}%fHF%SQ§LSpegﬁpgﬁQfﬁ%%é%ﬁ?ﬂg%gugbkwer

RAs bddiLdi 15 RAt hRM heWRSES RLE phSsdMSRGEA S 1280 tNYmIRANS this,
of the array tester, thus naﬁlng it possible to

254 lanpdlesiliien d8fecifan NEcHdithel 85PE kA 8190 Hd Agkdl | BMRSeover, a
the failure spots and the like in the manufacturing
$ifi@r effect can be obtained even in the case of using, as the semiconductor
layer, other semiconductor layers such as, for example, an amorphous silicon
layer. |
FOURTH EMBODIMENT

In a substantially similar way to the array substrate for use in the
active matrix type liquid crystal display device, an inspection substrate in
this embodiment includes scan lines, signal lines, storage capacitor lines,
storage capacitor elements, switching elements, and the like, and is formed
by using the same manufacturing process as the actual manufacturing
process. The ingpection substrate simulatés the actual array substrate by
forming special wiring lines for the inspection thereon, making contrivance

for the inspection thereon, and so on. The inspection substrate is inspected
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FIG 10 is a plan view showing an outline of a chip in
this inspection 5 substrate. In this chip, an
i nspected pixel Ais arranged on each intersection
poi nt of plural scan |ines and plural signal I|ines,
whi ch are arranged to intersect each other, and
calibrating pixels B are arranged on a feedi ng-end
by giedasaddhaarripdéeitey- dnt siadengit pessiblsi tgrestithateethe defects
FIG 11 is an enlarged view of the inspected pixel A
of &hel tdspective cuiitibgatineg, pibeelfaBpravhimiisapedathanhke in the
along the direction of the signal line on the
maheéditngngnldnai de in the inspection substrate of FIG
10. FIG 11 shows the inspected pixel A including a
st orldge apaz iplan vedve sbotvi2®3A andire ofswehiphimthis inspection
el ement 204A electrically connected to the storage
subséyzdei t br thislchimetn dPactdadgixichApde atredh ghidkeh eAclbéitegsection
arranged on an intersection point 15 of a scan |ine
poi20 A @ndah ssigriabed hnd ADFal wigwdl dineswwlddhtare arranged to
i ntersect each other. Mreover, FIG 11 shows the
intesetbeath nthey red Alibrakingi pigels Btarageangapaci 4 dseding-end
el ement 203B having a | arger storage capacity than a
sids hadags - feedpagieny wfle bfieach eigage loapaci t or el enent
203A of the inspected pixel A In the inspected pixel
A, tH& stldr agearcapdargeat vabwnefitth203kspartedideise]l 20 @and the
storage capacitor line 205A, an upper el ectrode 206A
caldreangerixehBt khick tawe ageanggphaldogy tHd dere25A of ahe signal line
| oner el ectrode 207A | ocated thereunder. The storage
on ¢hpafeetdorg-entesi?@5A ilse pnspéadach isnbstrateiofeEIGon0of FIG. 11
the scan line, and wired to intersect the signal |ine
sha¥@2the ispactadpiikehAfincludieg pistetage dipaetiveelement @A and a
vicinity of the intersection point of the scan |ine
swizClifgamde1@dnt 204 grlattridally 208netted $wi thxhistgrageeepicitor
204A is arranged, and electrically connected to the
elenpemér2034e dcheddep @364 rarel Abeihgaerardedcon adein28i&Actifnpoint
27 the switching el enent 204A, for exanple, a
of a lstam flirlen2@TAngidsa sigrdlcied 28Rt rhich meé evired tbantersact each
TFT el enment) of a P-channel type is used. Here, a
otheonfMgremateiroRIGod 1 fshoiwts thet calgbtadiengleiedt B onclofdiag a storage
defect of each
capacitor element 203B having a larger storage capacity than a storage

capacity of the storage capacitor element 203A of the inspected pixel A.

In the inspected pixel A; the storage capacitor element 203A includes
a storage capacitor line 205A, an upper electrode 206A arranged on the
storage capacitor line 2054, and a lower electrode 207A located thereunder.
The storage capacitor line 205A is provided in the direction of the scan line,
and wired to intersect the signal line 202 within a pitch for one pixel.
Moreover, in the vicinity of the intersection point of the scan line 201A and
the signal line 202, the switching element 204A is arranged, and electrically

connected to the upper electrode 206A and the lower electrode 207A. For
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wiring line, a shape defect of the contact hole, a

failure spot, and the like in 5 the active matrix

type inspection substrate is described by use of the

i nspected pixel Aof FIG 11. In the inspected pixel A

of FIG 11, in a region other than the scan line

201A, . the signal _line 202, the storage capacitor |ine
thepgchingelemant H4ebifpssarudn, a tho filmdraapister draeinafter,

f207A and the switching _ elenrent 204A, an
refgpnest oot 2 (I pl ofry shannaktyress, used- 10

i nternmedi ate-layer dummy wiring line 208b and a

| oneFleBeta reglsgurntian, orviaciligtingdeodgectinaodimdefeet of each

.generically referred to as a"dummy wiring line 208"),
wigREdmareskars defeetpf the eomiect dole. failunsfsnateanddhe like in

l'ine 201A, the signal line 202, the storage capacitor
the jaféiveomatrthdynp p@spettiaen r sekstra®Als daseribedeby use of the
. electrode 207A and the switching el ement 204A, are
inspected PBpl Aol TG nhl -t Ha thierinsgettedearixel Arpfhilgh Hensiatspgion

in such a way, the probability of occurrence of the
othgrghancibecsdan es 201 ApshevwstanalHma02 ntdiel $teeage aspdrator line

increased. Moreover, the scan |line 201A and the signa
20pAnthooppar elagitodd A ehentomed el eeigodan2PT Aaride iyt Bwitching

of the scan line 201A and the signal line 202 20 are
elempenigaldAdi n aguchpretmagst kayes hinmy | wipegsi Bre t208a, an
. increase the probability of occurrence of the break
intgemediateflagar usimyheingg iling RPBesind #lpwhemest tayea dummy

configuration is adopted, in which contact holes 210
witing ling 30seiderpmative, spasrasally nefopod, toada { Aemmy wiring line

respective wiring lines are interconnected through '
208§e wloighaate Rlscedcaln conhaetedakd mgyi of pbesiceheline 2BLA, the

i ncrease the probability of occurrence of the break

- sigged dire gQRnbha stoxashgpracider dge 995Ahthe oprattelensrede 206A,

210. In_such a way, the defect of each wiring line,
the doypp edaraprdeg@f eatanst thecvisengcelememng %de,t pee wired. By
failure spot in the active matrix type inspection _
widggstheatvariagrlings wethe bigly deasityyin Nesyh a wpg the probability of

calibratinghpixel B arranged in order to correct the
occurrence of the short-circuit defect between the wiring lines can be

mcreased.

Moreover, the scan line 201A and the signal line 202 are wired while
meandering. Wiring lengths of the scan line 201A and the signal line 202
are elongated in such a way, thus making it possible to increase the
probability of occurrence of the break defect of each of the wiring lines.
Furthermore, a configuration is adopted, in which contact holes 210 are
provided in the signal line 202, and the respective wiring lines are
interconnected through the contact holes 210, thus making it possible to
increase the probability of occurrence of the break defect owing to a shape

defect of the contact holes 210. In such a way, the defect of each wiring line,
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i nfluence fromthe variations in sensitivity for the

i nput signals of the 5 respective inspection pins of

the array tester on the array tester side is described

by use of FIG 11. In the calibrating pixel B of FIG

11, the storage capacitor elenent 203B includes a

storage capacitor line 205B, an upper electrode 206B
ther shapediadecttdieash ormget baleamid the faihee spotdinatHeoastive matrix
el ectrode 207B | ocated thereunder. The storage
apackpertidn subseeBB chs herdetected danilyhe 10 directi on of

the scan line, and wired to intersect the signal |ine

202 wiNexth theheapbrating arixehd3 pistengedbineovéer, toncarrect the
vicinity of the intersection point of a scan line

ngpdirpe the girdiatiqnseipGRnsyiwly tlehithy lapatesignalsapf the

is arranged, and electrically connected to the upper
BspesiviénsrsBoaneinehed temverrae|teser ode tho zBraFdesteneside is
wi tching el enent. 204B, for exanple, a thin-film 15

eseribied iy ussroftiHG. Bl hinha calihyating nisdB ofF i Hlorthpstorage
of the c%libratin pi xe B fromthe inspected pixel A
fapagor dilppnat ?%%bilfqle g ¢, Stor@Se) GARGCLAT T ipg 205Ehean upper

RPN R L R N,
e R RE S ACERIE R AT P
R RN T TR S
SLRROR RABRSHSL 5L SR 08D L5 o BRI TBhEpf e oo
LI, paBEb el byl gty S0 LRGO, S00Enp e o pranced

QH@ Ql%@frficeaqg/j anﬁ&‘ije@ftot ?ﬁ%s{égﬁ?llb ellé&%%dea.QGGPh%nids the lower

storage capacity 25 of rating pixe

BREgoHATHRB.t R hBevataliAgS16RRAE iR frod Bfaﬂ'ng?é?%kﬁﬂl-mm
pi xel A, thus making it poSsible to enhance detection

SeMSidby bl the RYhWALA thDE iQUtAY tealRre A &Ghe hli®rating pixel
charge stored in the storage capacitor. In such a

Baftont tige aidpaytddesikel ACRMAfAbwdIe sﬁe&ae&ﬂ;&,%eqmlangf wiring
the calibrating pixels B between the signal |ines,
lines20BkKongnigecriagsihel @efeot abtdlétetihendai® area of the storage
capacitor line 205B, the upper electrode 206B and the lower electrode 207B
which constitute the storage capacitor element 203B is set to double that of
the corresponding ones of the inspected pixel A, and thus a storage capacity
of the storage capacitor element 203B is set approximately to double that of
the storage capacitor element 203A of the inspected pixel A.

As described above, the calibrating pixels B are arranged on the
feeding end and non-feeding end of the signal line, and the storage capacity

of the calibrating pixel B is made larger than the storage capacity of the

inspected pixel A, thus making it possible to enhance detection sensitivity
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for correcting the output result of the array tester,
which is affected by the 5 variations in sensitivity
for the input signals of the respective inspection
pins of the array tester. Next, the calibrating pixe
B arranged in order to correct the influence of the
parasitic capacitance in the direction of the signa

whéh RBe QRrd€estar rd@l’edt@%h@ lchak g€ stored Q§Ct'}iebﬁgr$’g’e élaﬁﬁacﬁt)r In
FIGS. 11 and 12. FIG 12 is an 10 enl arged vi ew of

such"$ RRGE €He RirX} téstaPdoipareathdddjeRioR &ftla & th‘@héa‘lﬂ)ratmg
are arranged along the direction of the signal 1ine

pixfR B 'b%tﬂ@@nftﬁ@%h@@alelﬁ‘&ss'tﬁﬁs ﬂi\ﬁh’ﬂ@t%&%é o %Etshﬁ%he data

I nspection substrate of he "cal 1 brati ng pi xel

for %oﬁreﬁﬁ%%eﬁleoé‘uttﬂiﬁ Ife%‘é‘lgt' 6‘igt}f‘engr15d'yd€es%r Lhgichi i ecltécp%y the

shown in and the calibrating pixe

vax@éﬂi&w@ﬁl s%'?xshh@ltff‘oferft?l%dirﬁ)glteﬁgnél“dgf Qhe !Ibggeét%ve]'%spectlon
have the sane configuration, and the cali

pinBio¥€hs8 aBr#f Gk anged on the feeding end and
non-feedi ng end of the sane signal line 2 so as to be

oppagiie e e@a@ﬁrﬂ’éﬁ%r pn&ﬁ ﬁ‘%%ah@edzllﬁs orddr A cdfrect the

t he callbratlng pi xel's B having the sa

infRRRALL gEFRE bQPaﬁfl% cﬁbﬁé‘i’i’@ﬁ& RPtH@&lE&?&ﬁ Bgt}%‘%@gfj htnﬁ on the

non-f eedi ng end the signal [1ne

arrBy T @k dieSider lscagp&ri@éd vos}eué@%@epﬂwnma&rgd qb RGO is an
calibrating pixels B having the sane configuration in

enth B8 FHFRy oSt lspebNAl iﬂ‘fxtehAeQ&(i‘ tRe lagﬁbratttfﬁ'% pl 'B‘gvtv%%cth are

possible to obtarn the data correctin

arr"aﬁ%@& ta10hg the dinsRest 6 (R )é?énsﬁ‘ liM0iaheH e n@flffgé;&lﬁ%-&m side

he parasitic capacitance in the dlrectlon 0

w1§ﬂ18 'a)ﬂle dHipef tRe ihfhddiich &(B%Qijétféedﬁdmd hfy. Caﬂ‘ﬂebézﬂmrgﬁng pixel

pi xels B are arranged on the fee end

B d19Bnfeedngheend dg- eaahsl&é @Pahe lsig¥eal 1%@9 2@9%}?&&{ MWFIG. 11
capacity 30 in each calibrating pixel Bis nad

and th%éhbpﬂnny}ﬁx@tBraﬁggngﬁpaﬁ'ﬂﬂé XHn- YJb%mg%%Be&H@%f FIG. 12
pi xel A. Hence, the detection sensitivity when t

hawd £RY shafd %nﬁ%@a&%rﬁ ddte tH@%ﬁHSré&ﬁé §ixéR B%esmaﬁg@d on
capaci tor can be enhanced. In such

the feeding end and non-feeding end of the same signal line 2 so as to be

opposite to each other.

As shown in FIGS. 11 and 12, the calibrating pixels B having the
same configuration are arranged on the feeding end and non-feeding end of
the signal line 202. Thus, the array tester compares the inspection data of
the two calibrating pixels B having the same configuration in the same
signal line with each other, thus making it possible to obtain the data for
correcting the output result of the inspected pixel A, which is affected by the
parasitic capacitance in the direction of the signal line.

In this embodiment, the calibrating pixels B are arranged on the

feeding end and non-feeding end of each signal line, and the storage capacity
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a way, the array tester conpares the inspection data

of the calibrating pixels 5 B between the signa

lines, thus making it possible to obtain the data for
correcting the output result of the array tester,

which is affected by the wvariations in sensitivity

for the input signals of the respective inspection

ipi eeschofalibiatiavgr pixel BsisemadEuatdwer thanethd b rhps RepadiBNof the
data of two calibrating pixels B having the sane

mepédtgdirgkeloA. | Blehbe Smndeicgoal sehisitévits wlosmpahedridy tester

Wi th each other, thus nmaking it possible to obtain the

ditetsfthe ohargestared in like siorhlgaenpeaciodr ¢drebpanhandddc In such
capacitance in the direction of the signal line.

Spegi fhecatrby testhi sompapecthieamspedistr ddtr cfahesapiprating pixels

the array tester, the inspection data for correcting

Breetdwetredhengnalshihes, othushma&ingyt pessilele, to oltiach the data for
affected by the parasitic capacitance of the signa

garpestined thhoutngt vegulatofoe arragetesian wihighfior afiénsed by the
i nput signals of the respective inspection pins of

Yaréatapnsayn tsensidivityFfETHheEmmEon MENRLFpGthg Feppeciivel mspection

vi ew showi ng an outline of a chip in an inspection

RS the ar1ay et elpodienmate. tha 1psRestion; grtaph two calibrating
|nsEf§ted pixel Ais arran ed .20 on each |ntersect|on

dravang the sapgncon Aregatn in|the semy gigae! pgag compared
mhlch re arr ed to i.nters ch, ot he
WA AR GtREE ﬁﬁ%gugalsnsﬁep%qlﬁ]@ tosq"fat%lemh?gfﬁaeqaeﬁéﬁ?@ecmng the
erent. .in characteristics.fromthat of

“A@B ?gﬁthepwww SARANARER R ARG HERROR ﬁé;#ge et Hne

the o t hat descr

F'G TP B Tue R BB s o0 Sé‘rRPibr‘” e the fETasstester,
ns ected so for .the .cal ti i xel

W RRSEFRR 50 Qe PR ecclPullis g o e g ester

Fhi@nsd a%fe%gragp |18 g0 EDARGAPLER! oPln NG ERMAC land the

spot
léﬂgﬁoﬁé €n psre(ﬁﬂt%% 8N €he SEE Eigl‘%&s %PQhE hl%Sﬁécgml 1nspect10n

I'ines are made as ‘nmeandering W ri I't nes
ﬁﬁﬁkﬁQBeQthﬁu%h% provided in the S|gnal line to

I nterconnect” the r espect ive
FIFTH EMBODIMENT

FIG. 13 is a plan view showing an outline of a chip in an inspection
substrate in this embodiment. In this chip, an inspected pixel A is arranged
on each intersection point of plural scan lines and plural signal lines, which
are arranged to intersect each other, and calibrating pixels B including
switching elements different in characteristics from that of the inspected
pixel A are arranged on two spots within the one chip. Note that, here, as
described by use of FIG. 11 in the fourth embodiment, not only for the

inspected pixel A but also for the calibrating pixels B, in order to facilitate

the detection of the defect of each wiring line, the shape defect of the contact
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wiring lines through the contact holes. 5 FIG 14 is
an enl arged view of the calibrating pixel B arranged
along the direction of the signal line of FIG 13 and
the inspected pixel Ain the vicinity thereof. FIG
14 shows the inspected pixel A including the storage
capacitor elenent 203A and the swi tching el enent 204A
holekethe ifaidihite spetoandcthedlike, thenmy owngeg dapacatoprovided, the
el ement 203A, the inspected pixel A being 10 arranged
scagnlinhe dnit éhsecgnanlipes ate chatlbessmeandenieg2@1Angnldnes, and
the signal line 202, which are arranged to intersect
cordach hotaseare tboadeénn tHeGighdl dhews iteecaaldchrthki mgpective
pi xel B including the switching el enent 204B different
wining lotesrtheoegh she cenfacdholde swi t chi ng el ement 204A.
In the inspected pixel A the storage capacitor
el enelt. 203Aanrallades view ¢fhthestaditageingapael Boirrahged along
205A, the upper el ectrode 206A arranged on the
thes imeagencdpdei signal iline, ofaRGt 18 dwdwehe dhepédtodepirOA in the
| ocated thereunder. The storage capacitor |ine 205A
vicimtprtberapdd FIGt hé shiomectheoimspbctddepisebd Inddedingatitk storage
wired to intersect the signal line 202 within the
cappiditolh fetement POX&| anfiheheswistitdhing eleen®mt 2044 electrically
arranged in the vicinity of the intersection point of
corgectdtb te tlamstarage 2fdcisndeleheersti 208A, thieriasp@Relixel A being
el ectrically connected to the upper el ectrode 206A
arramgetl e tlomerteesetionopen? ®TAheHcen ke 281Anaedthe @éghal line
view of the switching el ement 204A of the inspected
20i whichAashawrange dFtGintb4sedtredcdhGothks, MloPesan®eG. tiypshows
TFT is arranged as the swtching el ement 204A.
theChahbed timg dtike MBA)nobfidiny shellswigthihg eleMendrzD4batiffetent in
l ength L(A) thereof is 5 pm Here, in order to reduce
characteyakticuiroenthenhveriching dlEfhdrg 20dA.ched of f, two TFTs
of the same size are 32 arranged in series. Next, the
cal i br tié nppected piBehA; ahgetbriage endecitdveeieitn2@@A includes
abnormalities of the channel length L(A) of the
theswiarege mgpekismehine22dM, the upper electrode 206A arranged on the

storage capacitor line, and the lower electrode 207A located thereunder.
The storage capacitor line 205A is provided in the direction of the scan line,
and wired to intersect the signal line 202 within the pitch for one pixel. The
switching element 204A arranged in the vicinity of the intersection point of
the scan line 201A and the signal line 202 is electrically connected to the
upper electrode 206A and the lower electrode 207A.

FIG. 15 1s an enlarged view of the switching element 204A of the
inspected pixel A shown in FIG. 14. In FIG. 15, a P-channel type TFT is
arranged as the switching element 204A. Channel width W(A) of this TFT
is 4 pm, and channel length L(A) thereof is 5 pm. Here, in order to reduce a

leak current when the TFT is switched off, two TFTs of the same size are
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owned by the inspected pixel Ais described by use of
FIGS. 14 and 16. In 5 the calibrating pixel B of FIG
14, the storage capacitor elenent 203B includes the
storage capacitor 205B, the upper electrode 206B
arranged on the storage capacitor line, and the | ower
elecérode 207B | ocated thereunder. The storage
arrgpEeEe iR SErene 205B is provided in the direction of
the scan line, _and wired to intersect the signal |ine
202 Mexhi khe healibrating orixeheBpaxeangerhdn1ordsy ttohidegermine
el ement. 204B arranged in the_vicinity of the
abnonmalides idnthsoichansel lengths BN |of fdieoewBching elrment 204A
signal line 202 is electrically connected to the
owpphdY Hhetrimsgteperl dhis dpecribrk by atsecel BHeS2d4mnd 16. In
FIG. 16 is an enlarged view of the switching el enment
th%@ﬂbbmtlﬂﬁeplx@bllﬁmfgﬂﬁg B x ehe Bterasmn capadia elpmentn 203B
. FIG 16, a P-channe| tggg TFT is 15 arranged as the
inckyiasc e staremoapagiian20ohathe lunbedtfesg@je 8P6Bharrapged on
is 4 m and channel length L(B) thereof is 3 pm Also
therBioEags aBRei&hT Hoor eadidhe lower plestraser 2&HE logdnd thereunder.
TFT is switched off, two TFTs of the same size are .
Tha steifgedanacser il 206D depeevided iabdeediredizon of the scan line,
calibrating pixel B is configured simlarly to the
angd ygpee te interseqt theéa@eedthnmag?- tshishthenritch gqargme pigg). The
of the 20 switching el enent 204B is nmade shorter than.
switgbinghalemesnl 2048 rrgngedin the vignitycfi thg iaterseption point of
204A. In such a way, the calibrating pixel B has
thes pegst ﬁlr@afzoéﬁaﬁﬂé\@ttéﬁissglil@lsh@ﬁ 2Q%hés eldctuipally cennassad to the
204B, which are different fromthe el ectrica
uppematigetiodeA0cds and thhdowen elestragecd®itbnt 204A of the
i nspected pixel A. 25 Accordingly, as a result of
conpitind 6t Wean rygargqdoiarated o swechilg plearemig204B of the
pi xel B in which the channel length L(B)_is shortened .
calbr et REe @ o o8 eddet o skl (2 Brchammel type TET is
i nspected pixel. Alqcated in _the vicinity of ége .
araqigedras s pitsRmelament 4% olfamned wineh &Y (yof the TFT is
tester, if the ins%ﬁéﬁion data_ and the detection
4 yrasimd cBapnst lensthili(RY thereef ps 8 Am c hdlsadieari gt order to reduce

then it can . . )
the leak current when the TFT is switched off, two TFTs of the same size are

arranged in series. As described above, the calibrating pixel B is configured
similarly to the inspected pixel A except that the channel length L(B) of the
switching element 204B is made shorter than the channel length L(A) of the
switching element 204A.

In such a way, the calibrating pixel B has electrical characteristics of
the switching element 204B, which are different from the electrical
characteristics of the switching element 204A of the inspected. pixel A.
Accordingly, as a result of comparing the inspection data of the calibrating

pixel B in which the channel length L(B) is shortened in advance and the
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be determ ned that the inspected pixel Ais abnornmal
in characteristics and 5 that the swi tching el enent
204A is abnormal in channel length. Here, the
calibrating pixel B including the switching el ement
204B having the different channel length L(B) is
used. However, even in the case of using the
deteghippr ey i %8 BsPertrddPig! t felosateE ibnghel Waimity of the
204B in _which at |east one of the channel w dth WB)
calgatingeriXehMnwith eagdt atherBn the awayitesaredtthetingpegticaydata
tester can detect the abnormalities of the inspected
angithedetogtiozerrsadt prhinesimidanplegtneal dearaateriatiosi pen it can
pixel Bin a simlar manner. Here, the reason that
be drtermpigisdcibed thexaspacted qaxelAila abmeryiadiini aharatterissics and
calibrating pixel Bis set as one to be conpared
thatHéesn tehing demsns £04Anistatnarmadantcddnnsi Jaigth.
concerned, the influence fromthe parasitic
capadetanide eflihteding ghel B 3ntludengthe mevivehingtdlemenit 2048
sensitivity for_ the input signals of the respective
haymgpet digferphhehannelhlength M%? esteed. dudpwgvemheven in the case
inspection_is relatively small. Meanwhile, for .
of upEeplthe dalibratingapiaebfb doeluding rife switohitisnglamenth@04B in
configuration described in the fourth enbodi nent, the
wheh at {¢ash onesaf| thegthamme] wadplayV(Bsard thekhenneklength L(B) is
_affected by the parasitic capacitance of the signa
diffgraat, the amdy thetey spnaddteeistienalyrorsnalities pf thy indpected pixel
i nput signals of the respective inspection pins of the
Algeatagd még@ &icinity ofghasalidrakpe m:eeelelg srarawmgxr mapner. Here,
I nspected pixel A be_ located in the vicinity of the
the sgdsondhiatghpiineneased pixealh} bcatede thamgwdnion of ke calibrating
_inspection data of one calibrating pixel B, the array
pl&eésé) &% sekan odet @ e semmiseedbheremitint iseecstisehim the inspected
_respective inspected pixels Awith 25 regard to the
Pixpdtieeenesang dsthia nibiengel fremethenpprasiidd cpbreitanck of thei signal
. the same chip. 34 Hence, according to this .
lingngyo i ereariatins HaSeRsahilg il ied 1Bpuy stansds 9§ thRerespective
. switching el ement having the different characteristics
ingpsctinpgans of thearyaysissteedupngdhe Anpre gtayisedatimigsmall.
as a_result _of conparing the _ )
eanwhile, for example; in the case of correcting, according to the

configuration described in the fourth embodiment, the detection result of the
array tester, which is affected by the parasitic capacitance of the signal line
and the variations in sensitivity for the input signals of the respective
inspection pins of the array tester, it is not always necessary that the
inspected pixel A be located in the vicinity of the calibrating pixel B. In this
case, based on the inspection data of one calibrating pixel B, the array tester
can determine the abnormalities of the respective inspected pixels A with
regard to the detection results of all the inspected pixels A within the same

chip.
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i nspection data of the calibrating pixel B and the
detection result in the 5 inspected pixel A wth each
other, if the inspection data and the detection
result exhibit simlar electrical characteristics,
then the array tester can determne that the
i nspected pixel A includes the switching el ement 204A
abndtende, | ACcORdDECtter ithis cembepiarett, cbh¢ ycalibrating pixel B
. inspection substrate of this enbodi nent can supply,
inclygling theswaichays elesnent hewag thepdidferent daarpacteristics to those
detecting the inspected pixel A including the _
of thgj inspeatpdepeednd IQQZII‘AVai)ﬂﬁbr el usd, resc haresstl e of stoineparing the
. irrespective of the influence fromthe parasitic
inspeqitg) dabe @f dhet edilsiaging pixeleB amdl thredetgctiani wmasslt an the
. sensitivity for the input signals of the respective
inspedp@aiikenApvid edch hehen nhyhe essmactionsdai endhidte detection
t hough_the configuration in which the calibrating
resgltx@xgmbs Sanéaare\%%mg@al icharagtesistics, Whemitheoarrayhigsten can
the inspection substrate has been described in this
determuui teat the hespashéd guxelt Aomcludesothel switicbing elahesnt 204A
For exanple, even if the calibrating pixels B are
abrermegddadhanaeteristichan two spots within one chip in
the inspection substrate, and even if the calibrating
20 pipesificaBlyatke anspesgon subsaragietafamys podiadiorent foan supply,
each of plural signal lines, the array tester can
to et errayntestére thenospettion dataffor Weteutspe chednppaakd pixel A
. by conparing the inspection data of the calibrating
inchiding Bhandswitehiagt eelepomt r2@4At abmhormeali nepediadcteristics
pixel Ain the vicinity of the calibrating pixel B
irragpeptive at bhotmidnen@sirvoy oy paraditicichpatitgpex bf tre signal line
substrate, an inspected pixel chip including only the
and f&perrEdtigns eins sansEIvapt dpgdlle Mputhewemede ol the espective
. 35 inspection substrate, a calibrating pixel chip of
Inspe@ignRinseiAdesyrandesteispect ed pi xel chip, in which
one chip is entirely set as the calibrating pixel B
i n anoteridiats Brgpahelicorprdigumasionispubidhorhes clsbrating pixels B
arranged. Thus, the o ' _
are arranged in two spots within one chip in the inspection substrate has

been described in this embodiment, the configuration is not limited to this.
For example, even if the calibrating pixels B are arranged on more than two
spots within one chip in the inspection substrate, and even if the calibrating
pixels B are arranged at arbitrary positions for each of plural signal lines,
the array tester can determine the abnormalities of the inspected pixel A by
comparing the inspection data of the calibrating pixel B and the detection
result of the inspected pixel A in the vicinity of the calibrating pixel B with
each other.

Moreover, in the inspection substrate, an inspected pixel chip

including only the inspected pixels A is arranged. Furthermore, in the
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array tester can determ ne abnormalities of all the

i nspected pixels Ain the 5 inspected pixel chip by
conparing detection results obtained fromthe

i nspected pi xel chips and inspection data obtained
fromthe calibrating pixel chips between pixels
correspondi ng to each other. SIXTH EMBODI MENT FIG 17
irspactien| sulgechte] ewcalibtdteng nsigektchom ofi Kled sAnandsitdheas the
10 calibrating pixel B, which are arranged al ong the
dispectedarixelf cthheinsehivhl dnreechipi it kintirelyeset Risghefcalihrating pixel
i nspection substrate in this enbodi nent. Note that,

Beimean agbdesyr felgevh @@thﬁsmspfactﬁcbxﬁsubﬂraw iherfagedh Thus, the
enbodi ment, for the inspected pixel A and the
swiaybeatarmpnpdetetsim, abrororaléties of 4hshe insnestadhpixels A in the
detection of the defect of each wiring line, the shape
trebeetedopixdeckipnbiceompatiogedetectent sgulise Ob\'zﬂjfle@\nﬁom the
the like, dummy wiring lines_are provided, the _scan
Inspestedrrixehehins gnalinspeswngatarpitained fremride Gahgrating pixel
wiring lines, and contact holes are provided in the
§1plg>ﬁzhetWPﬁ@ Pi%pls prraesRomeaRs t pach ediséctive wiring

i nes through the co 17 shows the

i nspected pixel A ingzgﬁhﬁgﬁbﬁéDggbfgge capacitor 20

el enen 03A i.n whic or age .capacitor . .line.

v red ELGnddn it a8 ciimerd orieat mbgaRs %eeaﬂantwgefdmnd the

aéﬁﬂ%%%ﬁ%% @@Bkﬁé'ﬁgég%& ?ﬁ%lgs% dgetiupa ﬁ”lg%ﬁcan line
fVHE‘“Pn%erg 01 9loR BBTE OB o i e SGHOAHAREE 1 RWhe chat
B8R MlepEiRes B B O HC L RONE hEehobERRE ey for ehe
E)ljxgi)%lcte% lpgxdaq Qaz(& Qfme C%%&Q? ﬁegfs %I rlﬁu(l)l egetfo Féc&%&%e the

IS prepa I n advance | nspect e p1 xXe

HBEcioar fOEn £ APREL Bp'éa&ll %‘?ﬁ{ AABAch g Yefdc D@ f t161e contact

storage capacitor Ii1ne 5, e upper electrode 2
blanggd fQﬂuIJ‘eFotSBfM aa@ lﬂ?@a&lrﬁﬁfv LiAge 1a0nd 4 heptAM@dd, the

el ectrode 207A Tocated t hereunder.

scan lines and the signal lines are made as meandering wiring lines, and
contact holes are provided in the signal line to interconnect the respective
wiring lines through the contact holes.

FIG. 17 shows the inspected pixel A including the storage capacitor
element 203A in which a storage capacitor line 205 is wired between the
upper electrode 206A and the lower electrode 207A, and including the
switching element 204A electrically connected to the storage capacitor
element 203A, the inspected pixel A being arranged on the intersection point
of a scan line 201 and a signal line 202A, which are arranged to intersect

each other. Moreover, FIG. 14 shows the calibrating pixel B in a part of

which a short-circuit defect 209 is prepared in advance.
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The storage capacitor line 205 is provided in the
direction of the scan line, 5 and wired to intersect

the signal line 202A within the pitch for one pixel.

Next, the calibrating pixel B arranged in order to

detect the inspected pixel A having the short-circuit
defect is described. In the calibrating pixel B of

FI G 1#,thehespiotedgexet dpahe sturagk eapatit@d0838mienc R08ASncludes
the storage capacitor |ine 205, the upper el ectrode
the68oargeaangeatitr the 206, shenagercapanbter2lsiAnerramgdd on the
the | ower el ectrode 207B | ocated thereunder. The
gourgrgeapzpei live, hAndeti20bvwer plavtiaded20TAtloeated thereunder.
direction of the scan line, wred to intersect a
‘Ehgutdrage mep202® lhe 1404 istopidedhirnf tire direcppx@ff the scan line,
Moreover, the storage capacitor |ine 205 includes the
agrbwires] fodniersdelf detsignel ling 20RA it hinethsi pitelt foriome pixel.
202B and the upper electrode 206B in the sanme |ayer

15 ar Nestorthecicebibrateng mxeld8 crrwagedboveordeheto detect the
calibrating pixel B includes the shaort-circuit _defect
121@Qectaﬁdpla<@&o$dhmmg thiashereerenitafeierariactescribedcs In the

di.fferent fromth el ectri cal characterlstlcs of the
AREPE PPN ot A IGrrF é?ﬂ@rSéorasEse Gneyar plement 2038 mcludes

B NOT YA ROPEHEPTBRE Y ?tr%m%{r defasie %%@%aégr%ﬂ%'@ on the
e bé’ﬂ%ﬁfﬁuk%,ﬁénéh%%?%? ngtestie a0 ogGehthe Bunder.
@a%g b PR TR, 5 AR e e,

SR ST A B
| ?ch{e ﬂxepété{ﬁi)ge'%ag%ﬁ% réotari%ciﬂtd%'s%é¥h8rt-c1rcdut defect 209
Wﬁf‘c‘ﬂ h% di Qel?r?eu 628 hid tﬁz ?Er e[&%ﬁ%%G@ XeheAame layer

concer ne e |nf uence from parasitic

sabahi-anekite@f the signal line or the variations in
sensitivity for the input signals of the respective

i nspectd a8sRived HovkhenhkdlrakBt Sixe B in@Bidel®he short-circuit
I nspectl on is

defect 209, and accordingly, has electrical characteristics different from the
electrical characteristics of the inspected pixel A. Therefore, as a result of
comparing the inspection data of the calibrating pixel B including the
short-circuit defect 209 and the detection result of the inspected pixel A
located in the vicinity of the calibrating pixel B with each other, if
characteristics of both are substantially equal to each other, then the array
tester can determine that the inspected pixel A concerned has the
short-circuit defect.

Here, the reason that the inspected pixel A located in the vicinity of

the calibrating pixel B is set as one to be compared therewith is because, in
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relatively small. 5 Meanwhile, for exanple, in the

case of correcting, according to the configuration
described in the fourth enbodi nent, the detection

result of the array tester, which is affected by the
parasitic capacitance of the signal line and the
variations in sensitivity for the input signals of the
thesmepédteé pitalFpemidednedithe iafluthe Aomaghet @ateitic ¢dpacitance
not al ways necessary that the 10 inspected pixel A be
dfodet @gnahnlitder theivartaticofs inhensalviby &tri thg imipxelsighals of the
this case, based on the inspection data of one

abetinet itngpquitioal pBys tdfetlar raayay ester duvamgdéherinbpection is
whet her or not each inspected pixel A has the
ehehvelyisnzallt defect with regard to the detection

results of all the inspected pixels Awithin the sane

chi p. Msarihde, farcexampleg in dhetiase efivodiesting, atdveding to the
calibrating pixel B including the short-circuit
ehafiearablon descipbes indblee foawth embedientc 4h¢ Betactiag result of the
pi xel B has the electrical characteristics different

TS tepierebealy iscaffecteth By 4be darasitiescappcitarcy pisihectisnal line
pi xel A. Accordingly, .as.a result of conparing.the

R gt veratians i57 SeREHY ] B athendgnmiix s1gmdls (9] i FRppective
the 20 shart- # rcuit defect 209 and the detection
FERGFEODIPIPRLT HDECTRY IpPieBI TAlSyoh al@aR Bedespary; that the

RO D 8 TR B
R LRSS B P SR TR e
RFEP A YRR R Pl e za o i

' g%l‘egtc&f farcti Pc? the ?% etctlgﬁ I‘ g gte%}gg ! apa%gg ;(é/lg within

rom the paras
Hﬂgaﬁhggﬁi I|ne and the varlatlons in senS|t|V|ty for
the input  signals of the respective inspection pins

of theqahiay ot&3HBle MOLRid @ﬁbo&ﬂl‘éﬂgh tllgec§p91ratt1ng pixel B
circuit owned by the calibrating pixel
including the short-circuit defect 209 is provided, and thus the calibrating
pixel B has the electrical characteristics different from the electrical
characteristics of the inspected pixel A. Accordingly, as a result of
comparing the inspection data of the calibrating pixel B including the
short-circuit defect 209 and the detection result of the inspected pixel A with
each other, if the characteristics of both are substantially equal to each other,
then the array tester can determine that the inspected pixel A concerned has
the short-circuit defect.

Specifically, the active matrix type inspection substrate can supply, to

the array tester, the inspection data for enabling the sure detection of the

short-circuit defect irrespective of the influence from the parasitic
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thi s enbodi mrent has been descri bed by taking, as an
exanple, the case 5 where the signal |ine and the
upper el ectrode are short-circuited, the short circuit
is not limted to this case. If portions to be
conpared with each other are portions between which a
potential difference may occur in the actual _
capgetaqiceqrf thie sigeakline ehidhthevemationsfint deamspliixgy for fihe input
_portions are connected to each other,
sigaiady of Bia mspeetdve ampetuonmdns of the herayatesberat i ng pi xel
i n advance, 10 and inspection data of the calibrating
pi xeNotathatithgughdhs sdiort circuitiawued bytthesgadibirading pixel in
detection result of the inspected pixel are conpared
thisi embeduohent s, bearhyesemkemgbsi takowmsidd ent examipde,nihee case
the inspected pixel including the short-circuit
whitee dbe.sifoal brampldethe tpper dbstrolel &re Slaartatirduetest, thashort
of the scan line, the signal |line, the storage
circapasinobdinhitad to md dalse. ulfpertiehe ¢t bedentymredsvith each other
short-circuited. Mreover, though the defect owned by
ar¢ lpertahs heaweeqy whichl a ipvtemiial defdrediceenty msubernthe actual
descri bed by taking, as an exanple, the case where the
opeheftamt of the seitshiorg eleiresuiaf thefpexd], thdhportedes bré sommicted to
limted to this case. A wiring line constituting the
eaph weher, shbrtokecuites], perdf formedl intb ahe valibahiibgatikelgir@dvance,
pi xel in advance, and inspection data of the
andahkspectiomdaf sEthd cdihditngg phel 1ielediignthaehedtciamdt defect
the detection result of the inspected pixel are
anddipateddction réswhoftlnd hespectdilpixedlaire gompaped svibh eatlp other,
specif the inspected pixel including the breaking
thdefmakingat posargeeto idetésnuesithabinsptétat, pwdlhinoddgding the
to the breaking defect, at |east one of the scan |line

- shartdeirtrat stefacag el cagreeonplen, it B5ddsirebloshby akbrast two of the scan

_Moreover, though each of the above-descri bed
lineespectignal 1180, Brbediragatcsphagobdiewe, deslcticomppby electrode be

taking, as an exanple, the active matrix type liquid
shertyeratited.spl ay devi ce using the polysilicon | ayer of

the P-channel type as the sem conductor |ayer, the _

seni dbengorenrthoughrthgndefehe omradi Hy the calibrating pixel in this
embodiment has been described by taking, as an example, the case where the
defect 1s the short-circuit defect, the defect is not limited to this case. A
wiring line constituting the pixel is broken to be formed into the calibrating
pixel in advance, and inspection data of the calibrating pixel including the
breaking defect and the detection result of the inspected pixel are compared
with each other, thus making it possible to specify the inspected pixel
including the breaking defect. For example, it is desirable that, with regard
to the breaking defect, at least one of the scan line and the storage capacitor

line be broken.

Moreover, though each of the above-described respective
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crystal display device are not Iimted to this. For
exanple, simlar effects 5 can be obtained also in the
case of using a polysilicon layer of an N channe

type and in an active matrix type liquid crystal

di spl ay devi ce using another sem conductor |ayer such

as a polysilicon layer. 10 40 LLOYD WSE WHAT IS
ecpgdvmenitshag beam dpsmspedthyoraldnpsay an exdwple the sptiay matrix
devi ce, conprising' plural scan lines and plura

typghiguid crssal @sﬁpgbr ecearsinagbel polysilioomelager vf Bach-channel
other; 5 plural storage capacitor lines arrayed with

tRe aschhe |ﬁeﬁé§9n@tcwrag€tyeéap}a%i8@m1c<m%w dayeyaghd othe liquid
mhicg uses part of the storage . capacitor |ine as
greabdigar deyeesanenaetebmitesk s s chpaerawplamywilar effects
el ectrodes Jo med of the sane |layer as a _|ayer for
‘PRePsPyiraned plredndhg caseof rrmg » pobishiee: wyet of apaV channel
storage capaci.tor 10 el eq nf@; switching el enents

(3PP ARG0d Bhar PSSR SRS pariA sorak Bep Bleic isieg another

and th can lines and electrically connected to the
S§fnc}?(§b‘guczﬁrpg?é’ief 8]’15}1 ap érﬁ?i]?fgflc%rh Y§Grmy wiring |ines
fornmed by use of at |east one of two types of 15
metal s constituting el ectrodes of the sw tching

el ements, and electrically connected to any of the
scan lines, the storage capacitor |ines, the signa
lines and the storage capacitor upper el ectrodes. 2.
The inspection substrate for a display device
according to claiml1l, wherein a wred region forned
of the signal lines, the scan lines, the 20 storage
capacitor lines, the storage capacitor upper

el ectrodes, the swtching
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el ements, and the dummy wiring lines, is larger than a

non-wi red region where any of the wiring lines does LLOYD WISE

not exist. 3. The inspection substrate for a display
device according to claim1l, wherein the dunmy wiring
lines fornmed of the sanme netal |aver as a 25 |aver
for the scan lines and the storage capacitor |lines are

WHARJEChaiMddn IShe st orage capacitor |ines and scan
lines fornmed by extending [ower 41 LLOYD W SE

&l Avtinsmpstionsiuhgtrabe fafa ghelmmweswngial S
constituting the switching elenents. 4. The

i nspedtluonl searstlimpseandrplaral signay ldess, cehwbeoaraliamgpnged to
claim3, wherein the dutmmy wiring lines are

gltersert eagh 9thesnnected to the 5 signal lines. 5. The

i nspection substrate for_a display device according to

cl ai mBurahgtorage capamieT bnpyarmiygAarithithescammbnes by

ext endi ng upper el ectrodes using one of the two types

of metHPEECOTRRACHAT PHINYHS. ea¢h ehivdich nesionmart ghghe gtorage
dummy wirings formed by extending the storage

EARPLAGOF SPne e Ofgﬂﬁ%@tr?@f’& er¢iferei n the signal Iines,

t he du wiring.lines and the stqrage apaci t or

upper SPERESr GRRAILOr cUBRETaRIGEFOdRS g%"ég?dtog eSHRBLIREPT as a

. The inspection substrate.for a displ evi ce .
bived i i Bl Jhed Stk chpbisely BrbeRarh e agrapapacicor
Ii'enees t];.OI' med by extendi ng upper el ectrodes of the
SWTching elenments; dummy wiring lines formed by

ext endé\@ﬁcﬁilﬁ% e?ér%ﬁ‘%%r‘%&‘ﬁé‘&d &9 Ent%?Eeecrtioneﬂo?ﬁttsro%(%ﬁg ;sig%rgﬁi liﬁes
and the scan lines and electrically connected to the storage capacitor
elements; and
dummy wiring lines formed by use of at least one of two types of
metals constituting electrodes of the switching elements, and electrically
connected to any of the scan lines, the storage capacitor lines, the signal lines
and the storage capacitor upper electrodes.
2. The inspection substrate for a display device according to claim 1,
wherein a wired region formed of the signal lines, the scan lines, the
storage capacitor lines, the storage capacitor upper electrodes, the switching
elements, and the dummy wiring lines, is larger than a non-wired region
where any of the wiring lines does not exist.
3. The 1nspection substrate for a display device according to claim 1,
wherein the dummy wiring lines formed of the same metal layer as a
layer for the scan lines and the storage capacitor lines are arranged between

the storage capacitor lines and scan lines formed by extending lower
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20 dummy el ectrodes, wherein the signal lines, the

dummy wiring lines, the dummy electrodes and the LLOYD WISE

storage capacitor upper electrodes are arranged

adj acent to one another. 7. The inspection substrate

for a display device according to claim®6, 25 wherein

the dummy el ectrodes are electrically connected to the

él% oddd ﬂ@.?rorége IOPQYQ tWoSEpe8- ofTrhgtdIE‘%Bﬁé;ttlhﬁ'i‘ng the switching

strate a di splay device according to claim7,
&@gﬁghg sizes of the dumy el ectrodes and the storage
capacitor upper electrodes are predeternm ned sizes or

AOTRe 1/ PcBok @b SRat ol a3disPla§dRivelemM Re£linedb k1 fim BDr €
is provided in a part of the Signal lines, for 5
bei ng phbeit ahbedused, asirGRnNliacs a@éldeﬂectﬂﬁally connected to the
signal lines.
5. The inspection substrate for a display device according to claim 3, further
comprising:

signal lines formed by extending upper electrodes using one of the
two types of metals constituting the switching elements; and

dummy wirings formed by extending the storage capacitor upper
electrodes,

wherein the signal lines, the dummy wiring lines and the storage
capacitor upper electrodes are arranged adjacent to one another.
6. The inspection substrate for a display device according to claim 3, further
comprising:

signal lines formed by extending upper electrodes of the switching
elements;

dummy wiring lines formed by extending the storage capacitor upper
electrodes; and

dummy electrodes,

wherein the signal lines, the dummy wiring lines, the dummy
electrodes and the storage capacitor upper electrodes are arranged adjacent
to one another.
7. The inspection substrate for a display device according to claim 6,

wherein the dummy electrodes are electrically connected to the scan

lines.
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8. The inspection substrate for a display device according to claim 7,
wherein sizes of the dummy electrodes and the storage capacitor

upper electrodes are predetermined sizes or more, and a region with a

predetermined width or more is provided in a part of the signal lines, for

being able to be used as contact pads.
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