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METHOD OF | NSPECTI NG ARRAY SUBSTRATE AND METHOD OF
MANUFACTURI NG ARRAY SUBSTRATE 5 Technical Field ThJ‘“lIH‘““||l|||”l|| lmllﬂ'
present invention relates to a nethod of inspecting *159150%
an array substrate which is, forlexanple, a conponent v
of afliquid crystal display panel and a 10 net hod of
manufacturing an array substrate. Background Art

liquid crystal display’panelCiB %s"edeB?Ov%rious A”““““u“ “ “ ““l“l”“l
parts srch as a display unit of a notebook-size *NANOT
personal conputer (notebook PC), a displa [t of a
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panel conprises an array substrate on which a

plurality of pixel electrodes are arranged in matrix,

an opposite substrate havéognppposiielel ectrode which

are provided 20 opposite to the plural pixe

el ect rodessheangresdnguiniverct yst atelayes bel a betheénof

the array substrate and the opposite substrate. The

ar r ayl nsypsstiriate gorpriaessuwbiuats Myl ot pixefor example, a
el ectrodes arranged in matrix, a pluraljty of scanniqg

25 | iosaponandngdd al o ¥dver witahedirtay pRget and

electrodes, a plurality of sign [
method ofl%anu%acéhring é%zgr}éyeguggéggggq al ong

Background Art

A liquid crystal display panel is used for various
parts such as a display unit of a notebook-size
personal computer (notebook PC), a display unit of a
cellular telephone, a display unit of a television
receiver and the like. The liquid crystal display
panel comprises an array substrate on which a plurality
of pixel electrodes are arranged in matrix, an opposite
substrate having opposite electrode which are provided
opposite to the plural pixel electrodes, and a liquid
crystal layer held between the array substrate and the
opposite substrate.

The array substrate comprises a plurality of pixel
electrodes arranged in matrix, a plurality of scanning
lines arranged along rows of the plural pixel
electrodes, a plurality of signal lines arranged along
columns of the plural pixel electrodes, and a plurality

of switching elements arranged in the vicinity of
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colums of the plural pixel electrodes, and a
plurality of switching elenents arranged in the
vicinity of 2 intersections of the scanning |ines and
signal lines. There are two types of array substrates,
i.e. an array substrate in which the swtching
elenents are thin filmtransisteors using anmorphous
silicon 5 sem conductor thin filnms, and an array
substrate in which the switching el ements are

ﬁ?g%é’.irrllgecr%nectsieorrn{scoor%dh%;eotrﬁqéamﬂnrﬁ llh%egoix?' iéi‘&rpﬁlsh?ﬁles .

carrier nobi an a pnous sSili1con.

for the pﬂ'{é/r_s% |4 £ON f Y PE/ P & aYr SAPSE§ ad @psPPAt @) Yi.e. an

swi tching 10 el ements for” pixel electrodes, but

dri vifg G rGdisr e thesicanning dunesnang signadts are
lines can be incorporated into the array substrate.

The ajHiay SULStAdres i st e ea d in g asmso thiraug hs Bhi con

I nspection step, to detect a defective product during
15 | tsemprwfdiotuoyd nghipr otielgss, Somk arechniyesupprrate in

i nspection nmethods and inspecting apparatuses, are

di sclwisieth i 7he) piv i et i nappl eine IKeK A L Pudf 1 63t 57°™ No.
11-271177, Jpn. Pat. Appln. KOKAL Publjcation . '
2000-SErYLe e 5‘%@@%,%1318?3 20 %‘bﬁ%’s %?O‘Ap*b?%wmf
Publ i cation No. ~271177 discl.ose : i qUE. 0

char &&%rist ir%Okb]:tln-‘r'lJntiy d%kf%%tam??%%%%%i %ﬁi g?%ﬂgéssg? o%og the
i nspect4 on. pf p t substrahey dfiechin
techrﬁoqugSlufs)lé%&g %ﬁ% %ﬁ%%y b%@i%%#%lb a di rec¥ ['ight J
beam Of o fe [RG CAOPORNENL ] 1O 8P rSBe Nt b€ 8HiT 86§ Oirauits of

LCD substrate, the anorphous
the scanning lines and signal lines can be incorporated
into the array substrate.

The array substrate is made to pass through an
inspection step, to detect a defective product during
its manufacturing process. Some techniques for
inspection methods and inspecting apparatuses are
disclosed in Jpn. Pat. Appln. KOKAI Publication
No. 11-271177, Jpn. Pat. Appln. KOKAI Publication
No. 2000-3142 and USP 5,268,638.

Jpn. Pat. Appln. KOKAI Publication No. 11-271177
discloses a technique of a characteristic point defect
inspection process for inspection of an amorphous type
LCD substrate. This technique uses a fact that by
applying a direct light beam of a DC component to an
entire surface of a LCD substrate, the amorphous
silicon film which is light-sensitive becomes

conductive. The defect conditions can be determined by
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silicon filmwhich is light-3ensitive becones
conductive. The defect conditions can be determ ned by
3 detecting the |leak of charges stored in an
auxiliary capacity. The technique disclosed in Jpn.
Pat. Appln. KOKAI Publication No. 2000-3142 uses a
fact that when an electron beam.is applied to the

pi xel electrodes, 5 emtted secoﬁdary el ectrons are
proportional to the voltage applied to the thin film

transistors, Even the technjque disclosed in USP
5, 265 ¥BBC S ot ohtRf yoL eFRRFFBRSSEAFEHelNWARNVREL LAY
| ect b [ lied t th | xel el des. 10
Dl Scl GRAG oF* | nVAnt TSR 1 AE dRhPStP5oct b pPBauBet - APpLn.
. i d, ¢ . [ |
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alSoAﬂﬁéi€%¥fﬁklﬁkaﬂwﬁﬁrﬁﬁp?ﬁeﬁoﬁoatﬁ@fﬁgkeiseEQUggoges,

in the product during is the nmanufacturi process an

the repaited ad&cdvddit PheledbitiSns t L PFLSEOLLLBNENt £ONthe
ains to provide an array substrate inspection nethod

and armplartagy applbséd at @ nmeufiach ufing teahsetlstwhsch, Even the
if a defect is found during the manufacturing process

of t Heedlimiuivke 20l erlssed i spPRyS pahel 638anseapsegendary

the yield of the product by raising the rate of .

det e @i Sff iMeS RTEeiednther af e ng- eRereepagamr 4feapplied to
t heref or and can thergg%?lomer t he product price.

AccordihP ¥ hrk Hepe? the present invention, 25

there is provided a mgthod of Lnpeqting an array

Incidentally, the product price of the liquid
crystal display panel is greatly influenced by the
yield of the product. The yield is also influenced by
whether or not a defect is found in the product during
the manufacturing process and the repair rate is high.

Thus, the present invention aims to provide an
array substrate inspection method and an array
substrate manufacturing method, which, if a defect is
found during the manufacturing process of the liquid
crystal display panel, can improve the yield of the
product by raising the rate of detecting the defect and
raising the repair rate therefor and can thereby lower
the product price.

According to an aspect of the present invention,
there is provided a method of inspecting an array
substrate. The array substiate comprises a substrate,

a plurality of scanning lines formed on the substrate



substrate. The array substrate conprises a substrate,
a plurality of scanning lines fornmed on the substrate
4 and extending in a row direction, a plurality of

~signal lines extending in a columar direction to
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intersect the scanning lines, and a plurality of
pi xel portions forned on the substrate and i ncl udi ng
switching 5 elements of thin filftransistors forned
inthe wvicinity of intersections of the scanning

lines and signal |jnes, auxiliary, capacitors and _

i X6l 2R  BETOURT The? MELhott EoTivt Pabed | ROpEaLihy of signal
exi ste ct_o y.substrate befo

or ovi g the i detn f b PuBA P PHRE RN CrO°i Bt rsac

por tians,s@¥hifgPecidng aﬁ%ﬁ§t§P&§aPItge?§;§§£e9f%Bpgions

array substrate after providing the pi ectrodes

on t e el oPoiid Ofishs AELIs dikd 19c PR RET sASPEEL ngf
the present invention, there is provided a nethod of

manufedoimaritg of Sciadn af 1 BY StHsé 1 ot €rs Thermesihod the
conprises step of formng wirings, swtching el enents
connetitaich ity tdle imierswystidns s¢f pads soansecgntipadsand
configured to receive electric signals from outside,

el ect¥iedl Y inedperidhglatie GRPIaEsOby SUPpPyKRaYy t he
electric 20 signals fromthe first pads to the wrings

in aeéteaﬁtéfocfﬁf%t e MG OD SR b5%F et FPREF )9 existence

COMSE S dFLN QHIIALR: ] LR Pl Ehesh IS0 e cne

e PSS & 03 18 P QI PR Pkl pgccing

in astiat@ddatod he defect of the array substrate after
providing the pixel electrodes on the pixel portions.

According to another aspect of the present

invention, there is provided a method of manufacturing
an array substrate. The method comprises step of
forming wirings, switching elements connected to the
wirings, first pads and second pads configured to
receive electric signals from outside, electrically
inspecting the wirings by supplying the electric
signals from the first pads to the wirings in a state
that the first pads are electrically connected to the
wirings, forming pixel electrodes to be connected to
the switching elements, and supplying the electric
signals from the second pads to the pixel electrodes
via the first pads and the wirings in a state that the

second pads are electrically connected to the first

pads, applying electron beams to the pixel electrodes,
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second pads are electrically connected to the first
pads, applying electron beans to the pixel electrodes,
5 and thereby inspecting existence of defects in the
pi xel el ectrodes in accordance with information of

~secondary electrons emtted fromthe pixel electrodes.

According to still another aspect of the present 5

i nvention, there is provided a nethod of manufacturing
an array substrate having an array substrate main area
and an array substrate sub-area. The array substrate
conprarsks heristinarecting w@histgned ctadmfents i Hesthe
formed on the substrate and extending in a row 10

di r e, A HRAGT yiDRFIPFRANTS HEE ot RIRETRL 91 2 F
coL TR LS B0 LSk oA B NP Broces
and incl uding i d C%]B ”&fif’?ﬁ‘ @hé’idé%”%é‘%%' ¥l the.f?l):/esent

transi stors using polysiTicon forne e Vi Ci ni

of 13 Rl iRGE! 1Sr Ofi § Ner SEATMH NY hd 165 a0 RAABdcturing
lines, auxiliary capacitors and pixel electrodes, a

scanimGrid nesulid it ddeitid 4 evised Ofbdfitate main area

substrate and connected to the plurality of scanning

i nesarid ssuppinay sodEtirerd inetHied Ng Bignatsay nsibhecrate

colummar direction 20 to the plurality of pixel

por t icempriARF @ siursirdtiave a driwdalgl by relii scproingebines

on the substrate and connected to the plurality of

si gnd°oIM&te LR I RupPIRA Sigffaland it IR Dt Bi Y% in

the rgw direction to ng. luralit of . pi xel portions.

The it Gt S8 T Hbhe & 25 Lrd 19y FCarhag 1o @

padséﬁidﬁ%é¥na¥¥gé¥kéﬁ)égnantersect the scanning lines, a
plurality of pixel portions formed on the substrate and
including switching elements of thin film transistors
using polysilicon formed in the vicinity of
intersections of the scanning lines and signal lines,
auxiliary capaéitors and pixel electrodes, a scanning
line driving circuit provided on the substrate and
connected to the plurality of scanning lines to supply
scanning line driving signals in the columnar direction
to the plurality of pixel portions, and a signal line
driving circuit provided on the substrate and connected
to the plurality of signal lines to supply signal line
driving signals in the row direction to the plurality
of pixel portions. The method comprises forming a
plurality of normal pads to be connected to the

scanning line driving circuit and signal line driving

circuit, in the array substrate main area, forming a
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scanning line driving circuit and signal |ine driving
circuit, in the array substrate main area, formng a 6
plurality of common pads in the array substrate sub-

area, grouping by the kind a plurality of logic

termnals, a plurality of power supply termnals and a
plurality of signal input termnals, of a plurality of

5 termnals in the scanning lineé&riving circuit and
signal line driving circuit, as a plurality of

term nal groups, and connecting the plurality of

t er mi palisal hityeathcohmbheptdsninakhgr eups yt cudisy rate sub-
of the plurality of common pads forned on the .
subst?Be?, @hduBengi Ay the kongl aralprpletycodmingdads
and normal pads in an non- connected state, inspecting

t he a??%@lgg%étrﬁtg}uFﬁl%FX OfoRCWEANELPR Ysttgra@inals” and a

bef i di h i xel d .

el or g ROy ELnge DBl el ol ectigdes on Lhe, araaLicy of
gads @anlﬁgﬁgoigakhgagéaERES? h?né”é??%&hgnc§§%%ﬁE?%nd
eforé providing t he pi xel” ~eFectrodes, "and i'nspecti ng

eXiSt@ﬂ&ﬁapflgﬁée&£§viﬂgtB?rcé&&aya§UgsbﬁﬁEngEEer_terminal
connecting the conmon pads and fhe norfal pads. Bri ef

Descrpbines, odndr avhngst 2AgFt e pllugadidiagrameshewWang in

a basic structure of an anorphous silicon type array
substeatte, of oteeptarminalt gehnpguecoanyhbek blie the plurality
present invention is based; FIG 2 is a diagram

showi g ecaen cPads uEpuredopnathpobybskirase t ppe setgyng the
substrate, to explain a 25 techni que on_which the
presé&“?%%%%Yi%g ¢Qmp@Regads and normal pads in an non-

connected state, inspecting the array substrate, in the
non-connected state, before providing the pixel
electrodes on the plurality of pixel portions,
connecting the common pads and the normal pads after
inspection executed before providing the pixel
electrodes, and inspecting existence of defects in the
array substrate after connecting the common pads and
the normal pads.

Brief Description of Drawings

FIG. 1 is a diagram showing a basic structure of
an amorphous silicon type array substrate, to explain a
technique on which the present invention is based;

FIG. 2 is a diagram showing a basic structure of a
polysilicon type array substrate, to explain a
technique on which the present invention is based;

FIG. 3 is a schematically cross-sectional view

showing a liquid crystal display panel according to an



FIG 3 is a schematically cross-sectional view
showing a liquid crystal display panel according to an
7 enbodi nent of the present invention; FIG 4 is a
per spective view showing a part of the Iliquid crystal
di splay panel; FIG 5 is an illustration show ng an
alignnment 5 exanple of array substrates on a nother
substrate; FIG 6 is a schemati d view showi ng an
array substrate according to the enbodi nent of the
present invention; FIG 7 is a partly enlarged
schen%mb@dﬁm%ﬁtv@émﬁhqopgﬁéﬂﬁhglavphképnarea of the
array substrate shown in FIG 6; FIG 8 is a
schematic EfBss séEtPoHSFSQFERP§ﬁoMﬂﬁy s§opiiggi @ part of the

crystfl ﬁipla sgigeﬁfif rzélgg%the array substrate

shown TR [ owchart show ng an

| nspecti ong f@th9dlsa§ﬁ E?%ggt tEQﬁlﬁﬂgggggegh gt %?ﬁent

present i nvention IS an Ion s

mai n é§5&¢9@809fa£9§yagu@¥t§g@égréﬁeaOHo%ﬂéehsabggkgee,
filter and pixel electrodes are to be forned

accordi ng roGt he i20aepbpehsent Oﬂe%hgh@W@ﬁgnbn array
invention; FIG 11 is an illustration show ng nain

portlimbstrétéh&camrayngubstt@éeemho@DMGhttbE €hkopresent
filter and pixel electrodes have been forned,
accortﬁ?@pttpmhe enbodi ment of the present invention

and 25 FIG. 12 is an illustration shomnn% a basic _
FIG. 7 is a partly enlarged schematic plan view

showing a pixel area of the array substrate shown in
FIG. 6;

FIG. 8 is a schematic cross-sectional view showing
a liquid crystal display panel comprising the array
substrate shown in FIG. 7;

FIG.—9 is a flowchart showing an inspection method
according to the embodiment of the present invention;

FIG. 10 is an illustration showing main portions
of the array substrate on which a color filter and
pixel electrodes are to be formed, according to the
embodiment of the present invention;

FIG. 11 is an illustration showing main portions
of the array substrate on which the color filter and
pixel electrodes have been formed, according to the
embodiment of the present invention; and

FIG. 12 is an illustration showing a basic
structure and operations of an electron beam tester

according to the embodiment of the present invention.
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structure and operations of an el ectron beamtester
according to the enbodi nent of the present invention.
8 Best Mdde for Carrying Qut the Invention An array
substrate inspection nethod and an array substrate
manuf acturi ng net hod according to the enbodinent of
the present invention, wll be described 5 below wth
reference to the acconpanying drdwi ngs. First, a
techni que on which the present invention is based
wi |l be explained. There are two types of array
substrates, iBest Mpdarofgphdisrsiingdiut yipee afmagntion
substrate and a polysilicon type array substrate as 10
shown in FIAD aArgyyg FHestpatxGMseeEehdednerAphi @sd an array

A«rayg S exglained as an,exangle. An anDrEhous

sili TR ArraRUEIPsEF e Rakhad prkePrdied 88 5hE a

pad grqup,PDa consi sting of about three thousan .
or my @ PR €02, Bl "WrProft “BhnnBtiPar YT Re qgsorivec

ot her, and, a-PPLYSh Ld cop EMQea@ééﬂﬁaﬁg?ﬁér?ngiﬁgs.
d na I ne

scanning line driving circuit 40 and a si

driving cipgyét, 58, té€hndgiii 88 PhxehstRE pkksehtXiakdntion
Y coordi nates are forned besides the pixel area 30.
TheseiCivagnd swtl e forarsloinédi n Thépet sasstsbotgpdd of
(hereinafter referred to as TFT). Thus, the total
nunberr iy teulns tad se of pael. groupm®@bphoss abblf cohr egpe array
hundred since the term nals are necessary only for

i nputft 1ahee stathm gl Yokl tedwi higPei acbdy 40bahdate as

signal line driving circuit 50, 25 Product inspection,
i s res(ﬂﬂ"fréd“? o 1§ hel aq.x?%yFIG. 2. XGA (eXtended Graphics

Array) 1s explained as an example. An amorphous
silicon type array substrate has a pixel area 30 and a
pad group PDa consisting of about three thousand
terminals for external circuit connection. On the
other hand, on a polysilicon type array substrate, a
scanning line driving circuit 40 and a signal line
driving circuit 50, for driving pixels of all of X and
Y coordinates are formed besides the pixel area 30.
These circuits are formed of thin film transistors
(hereinafter referred to as TFT). Thus, the total
number of terminals of pad group PDp is about three
hundred since the terminals are necessary only for
inputs of the scanning line driving circuit 40 and
signal line driving circuit 50.

Product inspection is required for the array
substrate, during its manufacturing process. To

inspect conditions of the pixel area 30, an electric
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substrate, during its manufacturing process. To

i nspect conditions of the pixel area 30, an electric 9
tester and an el ectron beamtester (hereinafter called

EB tester) are used. The inspection using the electric
tester is executed by storing electric charges in

auxiliary capacities of the pixel portions and readi ng

5 the stored electric charges wi €h a probe. The

i nspection using the EB tester is executed by storing
electric charges in auxiliary capacities of the pixe

por titastenppidiany aleet et rogabet@stort heepexesfter called
portions and detecting secondary electrons emtted 10 _
t her &5 F1RSU9Tk M andtphousT 8% | 1RePEEypenapphyg the electric
substrate is. inspected by using the electric tester,
about*Hree 1% h?fﬂ‘g%%e‘ge@}/e%oﬁ RI nebeskhty FbrrERE 10

i nspectjon._ln _this.case, high costs,are required.for_..
he B Dhen i DB BT REEE S e Rt bel P Ex b vene, flading
the ROlYSIdd.LOn dyD0 o ALTQa SUSIEALE LSpLORect #fleby

using the electric tester, about three hundred

test elrspg @ Necassaiy ¢ £ hecdtspecti ORecM EHOHPNstoring
t he nunber of probes are reduced, the inspection

cannaldre firefaiahyys execalietl 20r gi dggacitissexsecuhedpixel
via the scanning line driving circuit 40 and signa

| i ne mrdtianp ciarpi ik, an releddi¢n omeasi gpathe pixel
processing for the inspection is conplicated. On the

ot heP IR S fanh st pHulisS S¢PREdAY t §pectpgnar eaytted

substrate is inspected by using the EB tester,
therefrom.

If the amorphous silicon type array substrate is
inspected by using the electric tester, about three
thousand testers are necessary for the inspection. In
this case, high costs are required for the probes since
the probes are very expensive. If the polysilicon type
array substrate is inspected by using the electric
tester, about three hundred testers are necessary for
the inspection. Although the number of probes are
reduced, the inspection cannot be preferably executed
since it is executed via the scanning line driving
circuit 40 and signal line driving circuit 50. 1In
addition, signal processing for the inspection is
complicated.

On the. other hand, if the amorphous silicon type
array substrate is inspected by using the EB tester,
electric charges from a common probe are stored in the

auxiliary capacities of the pixel portions via the
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el ectric charges froma comon probe are stored in the
auxiliary capacities of the pixel portions via the 10
plural termnals of the pad group PDp and then the

i nspection using the EB tester is executed. If the
polysilicon type array substrate is inspected by using
the EB tester, electric charges can be stored in the 5
auxi liary capacities of the pixéﬁ)portions. However ,
since the pad group PDp has various termnals for
different jnput signals, the auxiliary capacity cannot

be cHry bys BN LoD brob®, Pt §kRUP hBPR R Phbhen the
ilic t , . bst .. 10 As d i bed ab
four sparsi gt SR RS e Sat TR orRe SR e don. ThpEhe
i h I il t . ,
bt L] fbn AL M c 00 JOMILE00 LYDOL ALERY o by using

test efpdiave heore £XpbBEder: c Nexdrgds SBAN9Y 8P0r88 in the
apparatus for inspecting the polysilicon is type array

substywat £l yrystdgpdhei &B desties pikél beorexphal nedowever,
The liquid crystal display panel having the

pol yssiroonthypmdargayusubd rade watiobe exphanaks for

with reference to FIG 3 and FIG 4. The polysilicon

t ype ROf fareryt substt as gk 19, behexphal headrhetoprasty cannot
array substrate 101. The liquid crystal display pane
conpris e aHEEArvy? sTERe atRravd, ‘&nt bpposhe eamorphous
substrate 102 arranged opposite to the array substrate

by retai ity @Yt tet &Y A GApS from t he array 25
substrate,pang. a1 geLd,SLySt ak | AYSLAAQRs SARIMLENED i ng the

amorphous silicon type array substrate and the
polysilicon type array substrate by using the electric
tester and the EB tester have been explained. Next, a
method and an apparatus for inspecting the polysilicon
type array substrate by using the EB tester will be
explained.

The liquid crystal display panel having the
polysilicon type array substrate will be explained with
reference to FIG. 3 and FIG. 4. The polysilicon type
array substrate will be explained below as array
substrate 101. The liquid crystal display panel
comprises the array substrate 101, an opposite
substrate 102 arranged opposite to the array substrate
by retaining a predetermined gap from the array
substrate, and a liquid crystal layer 103 sandwiched
between the substrates, as shown in FIG. 3 and FIG. 4.

The array substrate 101 and the opposite substrate 102
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bet ween the substrates, as shown in FIG 3 and FIG 4.
The array substrate 101 and the opposite substrate 102
retain a predeterm ned gap by columar spacers 127
serving as spacers. Peripheral portions of the array
substrate 101 and opposite substrate 102 are bonded to
each other by a sealing nenber 160. A liquid crystal 5
inlet 161 forned at a part of thklsealing nmenber 160

is sealed by a sealant 162. The array substrate 101

Is described in detail wth reference to FIG 5. FIG
5 shovstalzubspredetdg0ingtegepnaft epluvahbedspetrhes 127
substrate) having greater 10 di nmensions than the array
subst¥RHElng |3 ustPaEEHY- anPerkahpralt Rartiens afr fpe array

substrates 101 are forned by. using the nother
subst%%ﬁ%ﬁf%%%s}o%m%%da??%?zléﬁbéP %Féétﬁoiozrére bonded to

f d, .th t bstrate 100 i | d._A

St Ui S b ayeahoes raraba 96w fi 1pgtSE erdecar
exm‘%dﬁ%ktf%gwfogﬁgdaéﬁaX $P§t§§t€hé0§eg?§n% mEBbBr 160 is
area and a sub-area as specific features of the

preseddaidy ey i Hnsed gyt WM D . be described later. As
shown in FIG 6, a plurality of pixel electrodes P

are arrangedlei arpayrsxpbsthatbelpixes deeariB@d3@nodetail
the array substrate 101. Besides the pixel electrodes

P, theltr regfendaste ate EDA. cohnprirsés & spbwsahi sybstrate 100
scanning lines Y arranged along rows of the pixe

el ect (hesi R GkRIr acpl Ledl heyhet sugabkatfhebaving greater
arranged al ong col ums of the pixel electrodes P. 25

The &HMEASHPET ridtan 100 f FFREr SebRpFRSBs FEFTYSSWAtING an

arraqgggngfgtteagigégétgrggyiQaggggggggniogfa&geformed by
using the mother substrate. Thus, when array
substrates 101 are formed, the mother substrate 100 is
generally used. A structure of one array substrate 101
will be explained below. The array substrate 101 has a
main area and a sub-area as specific features of the
present invention. They will be described later.

As shown in FIG. 6, a plurality of pixel
electrodes P are arranged in matrix, in the pixel area
30 of the array substrate 101. Besides the pixel
electrodes P, the array substrate 101 comprises a
plurality of scanning lines Y arranged along rows of
the pixel electrodes P and a plurality of signal lines
X arranged along columns of the pixel electrodes P.

The array substrate 101 further comprises TFTs SW
'arranged in the vicinity of intersections of the

scanning lines Y and signal lines X as switching
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scanning lines Y and signal lines X as switching 12
el ements, the scanning line driving circuit 40 which
drives the plural scanning |lines, and the signal |ine
driving circuit 50 which drives the plural signa
lines. 5 Each TFT SWapplies a signal voltage of a

correspondi ng signal line X when the TFT is driven via
correspondi ng scanning line Y. The scanning |ine
driving circuit 40 and the signal line driving circuit

50 are_arranged adjacent to end portions of the array
10 subberales10aheodeandéngheippxeridied gorcyaé 40 which

scanning |ine dr|V|n? circuit 40 and the S|%nal l'ine
dr|V|%©lV%?rE%?tp%Br% eSFBPﬁ%Hgmﬁfﬁe¢FT§n§sF § signal line

I I d . to.t
Pers e Pl SFPLSTEURE: Phieh Tk yab  hor BinpAtoasaRal
pad 15 group PDp consisting of a plyrali;y of
termnals aligned along a cutaway |ine side of the

array Subelenlerand;cappectedal 0:50e15G80ALEY Ling

driving circuit 40 and the si I ne r|V|ng

Ci rcubdr BHspdh@ingadi ghaupl PP XSwHéﬁdth@ TPPULs driven via
di fferent S|gnals and 20 input and output inspection

Si ghatsrrdépomdinay ssabsingt £5nd401. ar ehsepanahedgfl Lane

each other by, for exanple, cutting the nother
substdateln@ocaronyt etigesnd ti@l sigbalolinhedaivanpg circuit
substrates. The part of the pixel area 30 shown in

FI G %ﬁl%rez%r¥%@@ﬁ@ra@1®F%ﬂ eHOWPRH PefeiengecfothpGrray

7 and FIG 8. & is,.aplan viewand FIG 8 is a
crosss%%%?¥%ﬁ%ll 1, outSWde the pixel area 30. The scanning

line driving circuit 40 and the signal line driving
circuit 50 are formed with TFTs using polysilicon
semiconductor films, similarly to the TFTs SW.

The array substrate 101 further comprises a pad
group PDp consisting of a plurality of terminals
aligned along a cutaway line side of the array
substrate and connected to the scanning line driving
circuit 40 and the signal line driving circuit 50. The
pad group PDp is used to input different signals, and
input and output inspection signals. The array
substrates 101 are separated from each other by, for
example, cutting the mother substrate 100 along edges e
(FIG. 5) of the array substrates.

The part of the pixel area 30 shown in FIG. 6 is
further explained with reference to FIG. 7 and FIG. 8.
FIG. 7 is a plan view and FIG. 8 is a cross-sectional

view. The array substrate 101 has substrate 111 as a
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view. The array substrate 101 has substrate 111 as a

13 transparent insulated substrate (glass) (FIG 8).

In the pixel area 30, on the substrate 111, a

plurality of signal lines X and a plurality of

scanning lines Y are arranged in matrix and the TFTs
SWare provided at 5 each of the intersections of the
signal lines and scanning linesl$see a part

surrounded by circle 171 of FIG 7). The TFT SWhas a

sem conductor film 112 which is formed of polysilicon

and i WERUBRRISbEr EBFAtAFAdaFEREtrage11g4ass12FIgnd8a- In

gate el ectrode 115b forned bg extendin% a Eart of the_,
scannthg Pirelyeren fHe SObsbpafePiiaty phdrapi Pyusplity of

tripersh . il [ | i 116 d

o fOF H At { PPy cABHAT DL BT8Rt o131 ARE Be L1neS ¥ are
eXtengﬁpa&geBa£§|$$£r£? L 8 gﬁ@n@?@g EWne ¥e é vided at
correspondrng pi xe el eCtrode P i s formed rnPth's

secti onch SeE enPalhtesHEEOUBABICRY ALY 6k En11219heE! Gna
7 and FIG 8). For details, the sem conductor filns

112 apcanmiig| 1 anyscapasi kyphowesuekeahiedesylédrane 171 of
formed on 20 the substrate 111 and gate insul ation

filmHAI4. i%) fornmed on the substrate including the

sem conductor filnms 112 and the auxiliary capacity

| oner el ecthedeET 3W3haFhe aexikpadyctapadifiy LdRewhich is
el ectrodes 113 are fornmed of polysilicon, simlarly

to t hePEeed cohdeet vPibbcep| apdi1inclyfessegurragdrphbsareas

Y. the gate electsodes 118b,and ayxiligry capacity
extending a part of the scanning line Y.

On the substrate 111, a plurality of stripe-shaped
auxiliary capacity lines 116 are formed to form
auxiliary capacity elements 131 and are extended
parallel to the scanning line Y. A corresponding pixel
electrode P is formed in this section (see a part
surrounded by circle 172 of FIG. 7 and FIG. 8).

For details, the semiconductor films 112 and
auxiliary capacity lower electrodes 113 are formed on
the substrate 111 and gate insulation film 114 is
formed on the substrate including the semiconductor
films 112 and the auxiliary capacity lower electrodes
113. The auxiliary capacity lower electrodes 113 are
formed of polysilicon, similarly to the semiconductor
films 112. The scanning lines Y, the gate electrodes
115b, and auxiliary capacity lines 116 are arranged on

the gate insulation film 114. The auxiliary capacity
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the gate insulazion film 114. The auxiliary capacity
14 lines 116 and the auxiliary capacity | ower

el ectrodes 113 are arranged opposite to each other
via the gate insulation film114. Interlayer
insulation film2117 is fornmed on the gate insulation
films 114 including the 5 scanning lines Y, the gate
el ectrodes 115b, and the auxilily capacity |ines
116. Contact electrodes 121 and the signal lines X are
formed on the interlayer insulation film 117. The

cont adined et o Ulpa el bbamectaBREbtyheoqer electrodes
source/drain areas 112a of the sem conductor filns 112

and the A5&I2TRITORRPPEL F@shRceFvRI 9ENeFavednthgt 9ate
holes. T I i X ted to.t . .
e Ao X R EIRRES Bl Phpn i, 5o
/L2 SO Pl JBPBHSElive d UL S AT, oo
si gnalcdddigsy X 1 @0y § hecy ot éié‘é@Ieé@%‘&é‘%i o0shi I Bhy the

117. Furthernore, stripe-shaped green-col ored fayers

124G augd-icot pretbad reide€4R asd bl ue-col ored | ayers
124B are aligned 20 adj acent and alternately on the

protecti veCcomsadtate bact fodlas 1221t enflotheastghel lines X are
filter. The pixel electrodes P of transparent

condutimesl ot | ofn9 A 4y ewdi imselat bxn dé) lar 817 or nBle

on the colored |ayers 124G 124R and 124B

r espe&@hAdlly e e 23§53 xkl 1 3 BRt ¢ RIR_CRe@r BO cBRfiect ed

to the contact ., el ectrodes 121, respectjvely, via
Conté%TJQRﬂégiéﬁﬂSareas 112a of thepsemiconguctor films 112

and the pixel electrodes P, respectively, via contact
holes. The signal lines X are connected to the
source/drain areas 112b of the semiconductor films 112
via contact holes.

Protective insulation film 122 is formed to
overlap the contact electrodes 121, the signal lines X
and the interlayer insulation film 117. Furthermore,
stripe-shaped green-colored layers 124G, red-colored
layers 124R and blue-colored layers 124B are aligned
adjacent and alternately on the protective insulation
film 122 to form a color filter.

The pixel electrodes P of transparent conductive
films of ITO (indium tin oxide) are formed on the
colored layers 124G, 124R and 124B, respectively. The
pikel electrodes P are connected to the contact
electrodes 121, respectively, via contact holes 125

formed on the colored layers and protective insulation
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formed on the colored | ayers and protective insulation
15 film 122. Peripheral portions of the pixe

el ectrodes P are positioned to overlap the auxiliary
capacity lines 116 and the signal lines X Auxiliary
capacity elenments 131 connected to the pixe

el ectrodes P 5 function as auxiliary capacities to
store electric charges. A colunkar spacer 127 (FIG

7) is formed on the colored |layers 124R and 124G A
plurality of columar spacers 127 are forned on the
respettinel €8 or Bariaheral 1pouriAndesFr tiedensityelectrodes
t hough not shown, An alignnent film 128 is formed on

t he c%l%?%dp?%§5+%n§§4€? 992RLaRdENE2aBRAhd2EHe CRPRER LY
el ectyodes The o os ite 2 str at

10
subst %?%Slgi6 gng %nEbgP@ lpﬁ§u§at|éHx§36§FVaF§PaClty
An oQQP%ﬁéﬁt §£|$%ﬁ gge&oE h%5R?Le$ %ig gggdggtP

mat er | SUC an a are

forneﬁuﬁ@t?égeés ohxibhess bééﬁ@%?t%éé-toFE@br% electric

schematically shows a protess of 1 nspecting the array
substéRiegddl at two stages. \Wen inspection of the

array substrate is started in Step SI, an array 20
substrate mncwbhimhaa spkoerfiibtenris.t 0)besf @aperddi ®n the
formed in array step of Step S2. Next, the array
subst¢atered lagpest ed4i ahdah2éGectRipltuesliecy a§ anlumnar
array intermediate inspection of Step S3. |f a defect

in th&Peay StbstFatéoriedetected rAsweepisng, cpherey layvers

array substrate iis trapsferred to a airing_ste
O (step” l% é?ﬁl¥%%a?? ﬁthhEhﬁFggyngﬁb§gP3Pe ofla aPignment

film 128 is formed on the colored layers 124G, 124R and
124B and the pixel electrodes P. The opposite
substrate 102 has a substrate 151 as a transparent
insulation substrate. An opposite electrode 152 formed
of a transparent material such as ITO and an alignment
film 153 are formed in order, on the substrate 151.

FIG. 9 schematically shows a process of inspecting
the array substrate 101 at two stages. When inspection
of the array substrate is started in Step S1, an array
substrate on which a color filter is to be formed is
formed in array step of Step S2. Nekt, the array
substrate is inspected with an electric tester, as an
array intermediate inspection of Step S3. If a defect
in the array substrate is detected in Step S4, the
array substrate is transferred to a repairing step
(Step S5) for repairing the array substrate or a

scrapping step.
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scrapping step. 16 |If the array substrate is

preferable or has been repaired, the array substrate

is transferred to a COA (color filter on array) step
(Step S6). In this step, the color filter and the

pi xel electrodes are formed on 5 the array substrate.

Next, the array substrate having the pixel el ectrodes
formed thereon is inspected withléan el ectron beam as

an array final inspection, in Step S7. For nore

details, the electron beamis applied to the pixe

el ectrodesIP thargedayandbstcendaiy plredereidel®@r has been
emtted fromthe pixel electrodes P are detected and

anal yseRR1red sthaepbbyyi Adbatrafewhst hspnstfessed ke a COA
pi xel electrodes normally retain t el ectric charges.

ThoCi HEpERE | BhtErE AT o5t ap  1BE8PndstFhpEs) onl yh LS step,

Do PSEAL Do Ph e OBl CELL Vg PNt To LR8I PEIELEELEEL 898° £Brmea on

15 but al SO i nspection assocrate

el ect e h tiv S {pT ;
?ﬁ@ §r§#§ef@§sg§%2§: d§?§§ tHe §;r§¥/§Egg%9%%@ having

to the pixe ectro ecfiveness |

auxi |4 1¢ Ypigapagi Lyt £bQEENESrhdd tREkHEhNYst hEsPe¥tlked with
electrodes, and the like. 20 If a defect is detected

I n then agTeyt soMShéeéameas nanShepap8rihhe anep¥ction, in Step
substrate is transferred to a repairing step (Step
S9) fBt. repar rmogetfetaitay tbabsieateoorbaasmciappppdied to
step. The array mdpoint inspection is referred to as
firsttle epladl ¢hechredgs 2B @‘Eﬁégeiﬂnsﬁéét Fefonpgdary electrons
referred to_as second steg% If the array substrate is

[

pr ef &b eeOr LR BREnP+Ephi PLBCTFRESS P are detected and

analyzed. It is thereby inspected whether or not the
pixel electrodes normally retain the electric charges.
The inspection of this step does not imply only
inspection of defectiveness in the pixel electrodes P,
but also inspection associated with the pixel
electrodes such as defectiveness in TFT SW connected to
the pixel electrodes, defectiveness in the auxiliary
capacity elements 131 including the pixel electrodes,
and the like.

If a defect is detected in the array substrate in
Step S8, the array substrate is transferred to a
repairing step (Step S9) for repairing the array
substrate or a scrapping step. The array midpoint
inspection is referred to as first step and the array
final inspection is referred to as second step. If the
array substrate is preferable or has been repaired, the

inspection of the array substrate is ended (Step S10).
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i nspection of the array substrate is ended (Step S10).
17 An advantage of executing the first step before
the second step in the above-described inspection
process is explained. It is assuned here that a
defective array substrate is detected when the array 5
substrates are inspected in the second step al one. For
exanple, if the defect is causedyby a break in the
array wiring such as signal lines, scanning |ines and

the like. Since the second step i s executed after
formati on & %ﬂ%aEB?%? @f|?§@cahanguﬁaﬁ éL&etr 646p, before

?Qﬁajﬁ%a”ﬁ TRty The Throte S¥Eh- ShgtebapBection
" epal {P faef#ﬂé&d eyen; Lf,L0gn 807 AY, M £h00 s

br ok array subs ransrerre

to t%@&é@w@%éﬁf s G58: Per eﬁé”&@'%é@tégewﬁ@ﬁoege rray

step. In addition he 15 yield of the products can be

| pr asesk hya €kl ectd Nth apsk-ts@Pah rtNg sbecHef 8etpVBione. For
array substrate as soon as possible and,

consespremtley, 1hethamndd BettiriHocawsés vana beesrdinedhe
FIG 10 is a partly enlarged illustration of the 20

ar r aya stgistwiat eng nspeetesl $ihgndk Iimngs, ssepnnshgwi hges and
an exanple of the pad group PDp provided on the part

of tHe ar¥k§- substcatdie W%C%wafyt%@bsfr%@cae@dhagter

cbs (1P EERTD- OF 9 AL BF oot Hedk 041 BonEhee SPPEgodes, the

subst rat e msulp. 25 a X 1OI’La eTh array sug aired. B

Subs SO O 11T o e Byetr S, 7 BPoE BRpreoad y

SC”*%&A&JEH&%‘%E% first step, however, repairing can be
executed even if the array wiring is broken. Thus, the
array substrates to be transferred to the scraping step
can be reduced in the second step. In addition, the
yield of the products can be improved by detecting and
repairing the defective array substrate as soon as
possible and, consequently, the manufacturing costs can
be reduced.

FIG. 10 is a partly enlarged illustration of the'
array substrate inspected in the first step, showing an
example of the pad group PDp provided on the part of
the array substrate. The array substrate 101 has an
array substrate main area 10la, and an array substrate
sub-area 101lb provided outside the array substrate main
area 10la. The array substrate sub-area 10lb is cut

out by drawing, for example, a scribe line along

cutaway line e2 after the second step is ended.
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cutaway line e2 after the second step is ended. 18 A
connection pad group CPDp is provided on an edge of
the array substrate sub-area 101b. The connection pad
group CPDp is fornmed to be connected to the pad group
PDp on the array substrate main area 10la side 5 via
the wiring. At a non-connecting portion 600 of the
array substrate on which the col filter is to be
formed, the connection pad group CPDp and the pad

group PDp_are forned to he in non-connected state.
This poi nt, C?n%eth%anF t PBRERI HFEP &EnﬁéeVﬁgﬁd on an edge

between the 10 connection pad grou and
gr oup’ PORT &Y essen%?%?g urégac¥$?% é%nf 8ection

|nvergécprbrél'%§a@§l§? g{ﬁupofrﬁ?doéotﬁg Sﬁﬁ‘é{c@EQSEBa{—p%S pad

mai n "ar ea e expl ai ned e pad group

i ncl %@ P Wl they 9fr£‘§3r§'”@ﬂ>s£§££fénﬁ£§n dbeaphoial side

normal is termnals are connected to the scanning |line
driviwiga tche owitidd. anat thenshgbahnetbengrp¥edgon 600 of the
circuit 50 shown in FIG 6, respectively, via the

W I i ek rahes des g anae son i witt] cideth e nco her paAtll geoupsPEp be
arranged in this area are classified into |logic

t er niffameed povies  eUPpPyLt Don tRadi GEPep FRBpeanfiohhe pad group
termnals and signal input, termnals. The logic

ter miRH S5%ct ¢ i fpal §n R aﬁﬂnn?%Fﬁ?néFét%T This
Sgn%or%)beant to heterm

ternimnal's 'ST at'e a ¢l ock® stgh Tl%n%§ c%?%??gbﬁPsgeﬁgeen the
o e i gl e tofs BSgCLETRL o o
essential feature of the present invention.

The pad group PDp of the array substrate main area
101la will be explained. The pad group PDp includes a
plurality of normal terminals. The plural normal
terminals are connected to the scanning line driving
circuit 40 and the signal line driving circuit 50 shown
in FIG. 6, respectively, via the wiring. The terminals
included in the pad group PDp arranged in this area are
classified into logic terminals, power supply
terminals, inspection terminals and signal input
terminals.

The logic terminals include terminals CLK and
terminals ST. Signals to be input to the terminals CLK
and terminals ST are a clock signal and a start pulse
signal. The clock signal and the start pulse signal
are input to the scanning line driving circuit 40 and

the signal line driving circuit 50, respectively. For



15

20

25

the signal line driving circuit 50, respectively. For

19 this reason, the pad group PDp includes, for

exanple, two terminals ST. In addition, since the

clock signal is input at, for exanple, two portions,

two termnals CLK are provided. 5 The inspection
termnals are serial OUT terminals s/o. Two or nore
serial QUT terminals s/o are prb¥ided, sinmlarly to

the clock termnals CLK and start pulse term nals ST.
Signals output fromthe termnals s/o are seria

out putlsishrehsare bueppedf goavROPBRI fnctegrst efor( sxAmPle,
of the scanning |line driving circuit 40 and the

si gnatrwcpu%%rra%n@lrﬁgsa rciptaddithaR, FéBEBnANEOCIPGK Signal
pul se, signal . The gomer su gly termnals inc

de
bl ur at© K HAE o7+ (Br T HAFEPLGLNT4S PEFRTARPS VDB, torminals
terniéfﬁs %’S§r@@9 ? 15 like. In other words, the
p

power sup ermnals are classified into two klnds

termnal s "MEP §H9pé§£E'bﬂakérmi@&sshgealsérha@.ubutro t*e'}ﬁunals
termnals VDD and termnals VSS are a high-I|evel

powers A31ppl Yw@Nslr amb p¥- €V eh1 POVRT teSMPRLYs IO are
termnals VDD and two termnals VSS are 20 provided,

sim lmrdwided t heitmelarbal so Gtke Sigokl tenpiihals CLK and

termnals are termnals VIDEO. A signal input to the

t er mstad st \BDDER | serfibna bxadPl e, Sagnadeoosignal from the

Hundreds of term nals VIDEO are provided, which

accourf ¥l a §49 grrehaseliat @%Epwaa yRéEp PPR. opsput from

10 I copnection bed o1 oup CPDp of Lhe.aLiay ) 4oL LS
circuit 40 and the signal line driving circuit 50 that
respond to start pulse signal.

The power supply terminals include plural kinds of
terminals such as terminals VDD, terminals VSS, and the
like. 1In other words, the power supply terminals are
classified into two kinds, terminals VDD and terminals
VSS. Signals input to the terminals VDD and terminals
VSS are a high-level power supply and a low-level power
supply. Two terminals VDD and two terminals VSS are
provided, similarly to the terminals CLK. Signal input
terminals are terminals VIDEO. A signal input to the
terminals VIDEO is, for example, a video signal.
Hundreds of terminals VIDEO are provided, which
accounts for a large share of the pad group PDp.

The connection pad group CPDp of the array
substrate sub-area 10lb will be explained. The pad

group PDp is classified into the terminals to which the
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group PDp is classified into the termnals to which
the 20 sane signal is input and is regarded as a
plurality of termnal groups. The conmpn connecti on
pad group CPDp is prepared for the classified

term nal groups. Common termnals are clock common
termnals cCLK, high-level 5 connon term nal s cVDD,

| ow- | evel comon terninals cVSS29 and signal comon
term nals cVIDEO The conmon termnals are aligned

along edge e of the array substrate sub-area 101b.
The CHfors 1ot nbf st aarwlgh%dr%aﬁ%e%a%\ 2 plurallty of

Corr BTy T 9U° SubHY At R oS Bar 10 oSgngROue CEDP
the ghove-GONSLY LHl e LT adssyf’ﬂé@t@e rnmgMJ highotBe.  common

col or ¥ i's |nspec

el ectyd iest&rard @l&é@b@odﬁor?o@é‘ﬁﬁﬁglé océﬁKeaHDng-level
the pads PDp of the array substrate 101, the scanning

l'i ne dhind o Sirgived 1 angviihe Sb@hBdvél N€omdéh VE@8minals cVss,
signal are supplied to the pixel portions via the

scanrdny 8 idreadraatinigh Cieouiia U9 @niDEbe sTigaatomhone
driving circuit 50, and electric charges are 20 stored
i n t Hemuxidlaryreaphicintedsa bfng hedps xel of ponei ansay
After that, existence of defects in each of the pixe
port iVHS TR Rt TR DY TRl ng theCTBrRICCEN LR+ cALe
char ges, vi a the robe In addition, when t

por t (EnSi B Bhopect dipt expbenied of et EEbAT Fhe pgad
scanning.l 96, SFINOGEHEW40n8nE-LhS Slo0RLallnfasin
rivi retl

area 101la.

When the above-constituted array substrate on
which the color filter is to be formed 1is inspected
with the electric tester, the probe is connected to
each of the pads PDp of the array substrate 101, the
scanning line driving signal and the signal line
driving signal are supplied to the pixel portions via
the scanning line driving circuit 40 and the signal
line driving circuit 50, and electric charges are
stored in the auxiliary capacities §f the pixel
portions. After that, existence of defects in each of
the pixel portions is detected by reading the stored
electric charges via the probe.

In addition, when the pixel portions are
inspected, existence of defects in the scanning line
driving circuit 40 and the signal line driving circuit

50 of the array substrate 101 can also be detected
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50 of the array substrate 101 can al so be detected 21

si mul taneously. As shown in FIG 6 and FIG 10, traces

401 and 402 connected to the scanning line driving

circuit 40 are connected to the term nal ST and the

termnal s/o, respectively. Simlarly, traces 501 and

5 502 connected to the signal line driving circuit 50

are connected to the other termhal ST and the other

term nal s/o, respectively. The scanning line driving
circuit 40 and the signal line driving circuit 50

have SHM#itaRegPesbys 1 S(§h©yn For FLRi s6r aadoAIGwhéRA, traces

the start gulse is |ng fromthe termnals ST to the
scanrithy #1he? U i PRE=CEPACtPt T0 &RAPPABIsIERG dFiNéng

the STt Egte are, Laeglial B ERELuaRtpRY S1"afa che
t‘”'“ﬂ@%ﬁ&ﬁﬁi:?go}hfeaﬁ E@é? S/oslﬁlﬁgﬁl O”E%gEgg %91 and

conmon termn dsT bR ter i

respegda Vedyne dhdig, t@mﬁﬁetQﬁgﬁélaYlﬁHbékﬁaﬁﬁglglrbﬁlt 50 are
inspected wth the electric tester, the scanning |line
drividghnedtedi to 4ohandthbe Séglﬁiihah.l pe dhHViAg other
circuit 50 can 20 al so be inspected sinultaneously by

appl yiegnirel s06bt agespectihestierm nals ST and

termnals s/o of the pad group PDp, too, via the

probe. DefBeess¢annheg staandhgvingecdricuviing4€i podi the

40 and the signal Iine driving circuit 50 can be
ther e%kig‘?%hnjdln‘?SdlByV%%‘ft‘Fhﬁc‘tlhE eBnheke éhlésdrggéaﬁers
as deédqfégg r tﬁlgugeaggnlnwﬁgg QQQ g gse lS input

from the terminals ST to the scanning line driving
circuit 40 and the signal line driving circuit 50, they
output serial outputs via the shift registers. As
described above, the terminals ST and the terminals s/o
are connected to common terminals dST and the common
terminals ds/o, respectively.

Thus, when the array substrate 101 is inspected
with the electric tester, the scanning line driving
circuit 40 and the signal line driving circuit 50 can
also be inspected simultaneocusly by applying the
voltage to the terminals ST and terminals s/o of the
pad group PDp, too, via the probe. Defects in the
scanning line driving circuit 40 and the signal line
driving circuit 50 can be thereby found.

By setting the connection pad group CPDp and the
pad group PDp in the non-connected state as described

above, inspection using the electric tester can be
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above, inspection using the electric tester can be 22
executed. Next, the second step will be expl ai ned.

FIG 11 is a partly enlarged illustration of the
array substrate on which the color filter and pixel 5
el ectrodes have been fornmed, show ng an exanple of the
pad group PDp provided on the part of the array
substrate. The pad group PDp and?4 he connection pad
group CPDp of the array substrate 101 on which the

pi xel el ectrodes have been forned are set in a 10
conne®xeM 6@t e via connecting portions 700. Wen the

connecting portions 700 are fornmed_as_descri bed above,
| TO i s useleRs t FResAREORAtL 8EFRI Wifbr PExGHplLained. FIG. 11

imlarly to t I xel el des. (o ISl t hi
Step 5 diatrt Ends Ierese ofH LOFERauraRop e, FBYorEkan
step 3 ABE P st EUP e g
the SbBULE £ae T at BAPHY ot Bbo BRBSEoRAR P BA Lpac

grouF’eﬁD@ro&‘éUhQ@efe}%? A ngmearbe%ﬁs&%aagﬁ_ ekafBfe of the

the termnals s/o o e array substraté nmain area

10la pH& gennectes @Povoddepsndens perdi pal shdSirand
dependent termnals ds/o of the array substrate

sub- aswas dfdtbe . r eBpecpadedyouyi BDpt Aedwthiengonithcsiba pad
because the termnals ST and the termnals s/o do not

bel orgrawp t¢ROsant thassrfigasubatrahe pPlrah which the
termnals CLK of the array substrate 25 main area

101a BixRl #eshredes shaee dheeni feraefoparangetain a

therefore comonly connected to termnals cCLK
connected state via connecting portions 700. When the

connecting portions 700 are formed as described above,
ITO is used as the same material, for example,
similarly to the pixel electrodes. Comprising this
step is also a characteristic feature of the present
invention.

The relationship of connection between the above-
described pad group PDp and connection pad group CPDp
will be explained. The terminals ST and the terminals
s/o of the array substrate main area 10la are connected
to dependent terminals dST and dependent terminals ds/o
of the array substrate sub-area 101lb, respectively, via
the wiring. This is because the terminals ST and the
terminals s/o do not belong to the same classification.

The plural terminals CLK of the array substrate
main area 10la side are in the same classification and
are therefore commonly connected to terminals cCLK.

The plural terminals VDD of the array substrate main
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The plural termnals VDD of the array substrate main
23 area 10la side are in the same classification and
are therefore .connected to commpn term nals cVDD. The
plural termnals VSS of the array substrate main area
10la side are in the same classification and are 5
therefore connected to common ternm nals cVSS. The
plural terminals VIDEO of the ar¥ay substrate main
area 10la side are in the sane classification and are

t herefore connected to commpn term nals cVILDEO of the
ar r a2 Keibst P of eS50B- aF8al109BS SFHRS TH2ATFRELpFAFAPD and are

t | | DEO ted t
o) DEG e FHEE CBamen e o St ohBoh nEerEoRAon, 6iPP, arke

BT T WQ@dgfé‘E%%%%%?fﬁgg’??%ﬁgf gfffjares

conneciion pad

substy@ie subsafea 101p,can.he ~1555985L4 §Q|¥nd are
s S )

reduced as conpared wt er o s in

pad!HH&%EE%%EF&@Wﬁ@@@edntéh@oﬁﬁéﬁYtéEﬁ%hé@Eecﬂgsﬂ The
area 10la. The alignnent of the termnals in the

conneeludl pasrgl oaps CPOpEcadt behe desrgpedubbtrate main area
accordance with the alignnent of the 20 probes. FIG

12 i 110kt rates areeihodhofsémspetesayfinatianragd are
substrate 101 by using the EB tester. This_ inspection

i s eXdtRALPEE t2PNRPRIDT xbP GPBEPROEREMPNALE CVEPF@dOf the

on the substrate and before th r substrates 25
201 A TSRS RO ER? SOHRE FAER" 100 al ong ¢ he

edge e. The plural terminals VIDEO are connected to the
common terminals cVIDEQO as one common pad, but may be
connected to a small number of common pads. Thus, the
number of pads in the connection pad group CPDp
provided in the array substrate sub-area 10lb can be
considerably reduced as compared with the number of
pads in the pad group PDp provided in the array
substrate main area 10la. The alignment of the
terminals in the connection pad group CPDp can be
designed in accordance with the alignment of the
probes.

FIG. 12 illustrates a method of inspecting the
array substrate 101 by using the EB tester. This
inspection is executed after the pixel electrodes P are
formed on the substrate and before the array substrates
101 are cut out of the mother substrate 100 along the
edge e.

First, a plurality of probes connected to a signal
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First, a plurality of probes connected to a signal 24
generator and signal analyzer 902 are connected to a
plurality of pads 801, 802 (corresponding to the
connection pads CPDp shown in FIG 11). A driving
signal output fromthe signal generator and signal 5
anal yzer 902 is supplied to a pixel portion 803 via
the probes and the pads 801, 802 After the driving
signal is supplied to the pixel portion 803, electron

beam EB emtted froman_ electron s ce 901 is
appl iFTF 1 ¥ a’b‘?xw%%g%%}t?fb?w.yi%rsg@ nd&FyCRMBEFFEAstO 2

oo ENEEN L) RhE R 00a Pon. 105REEEE R ER, 20 PR
el ecty gis. S5 &1 &, el espsd byoan fﬁeﬁfé?hll?eteﬁt?EéQEng

The secondary electrons SE are proporiional to

vol t agieyof 1 tder poF tF oo f £108n ywWhi e 1§ hBeY 3k Ca Rl Eﬁ.gﬁal

In the 1 nspection step, the pixel portion 803 of the

arr ayarsilbgigat ®0A0ils | sueb etédii €al 4 ypisednpedtbynt B3 via the
driving signal fromthe signal generator and signha

anal yzerbe)2ndhilze spanai Hgli s8@XecubBdesyhnbhar dnoushy signal
with the scanning of the array substrate 20 101

sur f dee BiPRMeed| et tlon Dided B asieepfedeneddchyon beam EB

arrow a. Information about the secondary el ectrons

det ecﬁ“é]ottetﬁ/ RHE AR FORC R e%?%’?c?)EEa?i éEpBPPéaefioto the

t he si, Qgixﬁggnerator and signal analyzer 902 for the

purp Sr&yzing the pixel portion 803. Voltage

variation s{%%ﬁ&i‘?&”gié‘gt}gné her SEGOPIALY +h§CEHR So1tage of

represents
the pixel portion 803 are emitted by this application.

The secondary electrons SE are detected by an electron
detector DE. The secondary electrons SE are
proportional to the voltage of the portion from which
they are emitted. 1In the inspection step, the pixel
portion 803 of the array substrate 101 is electrically
scanned by the driving signal from the signal generator
and signal analyzer 902. This scanning is executed
synchronously with the scanning of the array substrate
101 surface by the electron beam EB as represented by
arrow a.

Information about the secondary electrons detected
by the electron detector DE is supplied to the signal
generator and signal analyzer 902 for the purpose of
analyzing the pixel portion 803. Voltage variation
corresponding to the secondary electrons represents the

state of the pixel portion 803. The information of the
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state of the pixel portion 803. The information of the

25 secondary electrons supplied to the signa

generator and signal analyzer 902 reflects responding
performance of each pixel portion to the driving

signals supplied to the termnals of TFT of each

pi xel portion 803. 5 Thereby the state of the voltage

of the pixel electrodes P in e&h pixel portion 803

can be inspected. In other words, if the pixe

portion 803 has a defect, the defect can be detected

by t @%Eld%%t%%ecqwm&c%m%befé ot % hEN ALY YesSFRPEYLOTL
array substrate i ecti nmet hod, array substrate
inspéHFr&HQﬂﬁﬁu%R%iyééﬁué@kr%ﬁfi%ﬁﬁ?rﬁﬁ%ponglng performance
manuf act uri.n t hod he ar S e L C ;
the ¢t oeracfklll J{ge?sp?roé Sh aty%elcgpf‘?%@%e% gﬁ%tﬁupplled

e forne
t he e ' ' e ar 15;
mhicﬁk%ﬁgﬁiﬁ%%ﬁéé %%%?%%2%§ é%ﬁb%%%hfo%ﬁ%gsé§§£§09n803'

i nspegtabyy tihd hec £ test e JOEL 4l est OhetPexel

product can be found nore effectively in the

manufeid el f e ProcEs Seadndo i kel | pojtt tosr §68 atadiispl ay
panel of high yield can be obtained. In addition, 20

Si nceltdrecoahect Innotpasr growgs CPDP tlas mikel padsipn 803
the second step, the nunber of probes of the

i nspetas on dehpakat ke idcEech Gamlpe foFeehed Prakbh, EB
high yield can be achieved and preferabl e inspection

can BeSt&d&cuted by reduci ng the manufacturing cost

A he 25, S0, 00, L0e LTBEeL LA 20ORCAT K3 Sl race
pads f§§£§g¥hon method, array substrate inspection apparatus
and array substrate manufacturing methed, the array
substrate on which the color filter is to be formed is
inspected with the electric tester while the array
substrate on which the pixel electrodes has been formed
is inspected with the EB tester. The defect of the
product can be found more effectively in the
manufacturing process, and the liquid crystal display
panel of high yield can be obtained. 1In addition,
since the connection pad group CPDp has a few pads in
the second step, the number of probes of the inspection
apparatus is also small. For this reason, high yield
can be achieved and preferable inspection can be
executed by reducing the manufacturing cost and the
costs for the inspection apparatus. When the pixel

electrodes P are formed, connection of the pads PDp and

connection pads CPDp is processed by the connecting
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connection pads CPDp is processed by the connecting 26
portions 700. Thus, the connection can be processed

wi t hout increasing the manufacturing steps.

Furt hernore, when the pixel portions 803 are

I nspected, the scanning line driving circuit 40 and

the 5 signal line driving circuit 50 are inspected

si nul taneously. The total time required for the

i nspection can be thereby shortened. In other words,

the scanning line driving circuit 40 and the signa
I|ruaRﬂﬁRé¢@Fc7QQU|tTB@SdOth%tCﬁ@@ﬁcﬁbOBeCPﬁsﬁécpéecﬁﬁsed

10 setting a different ste n|n t er m nal
of twgmredn%e@aanggmépmaébﬁap B 5ter GERBE i th
the alignnent, of the S I t
connect?ogP%EHh%rmore EgggaEhg EP%&&@ %IPO3 §Te

accorganee. ﬂ@éh the §Eé§ﬂf§§t12£e15r59§n rg??%u@E Qbeand the

|nspe 1on apparat us even | arrangéenent of

pad of aups POPi A& &vaﬁﬁéa¥l§éQ§ErQbeargahﬁsﬁé@@ea01a
or its pads is changed. Thus, adaptability of the

| NSpescihon: APPAE AL YIS CBRe beothDCt ensedelyiirapr asrngha
conbi nation formof the 20 inspection apparatus and

t he amnsyestubst rede. bénthaddbyi shproppedt uniini eshefr words,
changi ng or nodifying the design of the inspection
appartheiss eurn bed r biue edr AWENT a5TaUEEsAPt anpi §86j gignal

the product price of the panel can be restricted. 25
Even }1¥0¢ H&r HesRgnci AChhe éprealPOEoHFFSUFSt gnigppected by
t he arr@ylnubstéf%geren g£gg.101a i s changed, the

By aligning the terminals of the connection pad
group CPDp in accordance with the alignment of the
probes, alignment of the connection pad group CPDp can
be made forcefully in accordance with the alignment of
the probes of the inspection apparatus even if the
arrangement of the pad group PDp in the array substrate
main area 10la or its pads is changed. Thus,
adaptability of the inspection apparatus can be
increased by improving a combination form of the
inspection apparatus and the array substrate. 1In
addition, opportunities of changing or modifying the
design of the inspection apparatus can be reduced and,
as a result, rise in the product price of the panel can
be restricted.

Even if the design in the circuit configuration of
the array substrate main area 10la is changed, the

design of the inspection apparatus does not need to be



desi gn of the inspection apparatus does not need to be

27 changed or nodified by retaining the alignnent of

the pad group CPDp of the array substrate sub-area

101b in the sanme pattern. Industrial Applicability 5

The present invention can provide an array substrate

i nspection nmethod and an array substrate

manuf act uri ng met hod whi ch can i%prove the

manuf acturing yield and thereby |ower the product

price. 28 CL Al MS 1. A nethod of inspecting an

arr aycRupged abe MoiEhedonpr rsesinisabshrapéioament of the
plurali of scannin |ines forned on the substrate

and 3 ﬁ%?ﬂ@plﬁpgprgﬁlBhﬁl?EE?YoﬁubﬁtﬁﬁﬁFaPPPyaGFa 101b in

S|gnathllne 5ggg|ng in a columar direction to

i nt er sect ? cannlng lines, and a plurality of

pi xel portlons f or med; %ﬁ# g#i%ﬁ”ﬁ%ﬁfﬁé%bff9t§n0|Uding

switching el enments of ransistors fornmed in
5 the VICIn'TMeoﬁréBEﬁﬁsﬁﬁbéQB§oncéQ b?%v&@%n%hn%ﬂﬂa@es

and signal lines, auxiliary capacitors and pixel

el ectgmrat@elﬂsgsa@dl@@rmétlswgandl AspeetrbRgsubstrate

exi stence of a defect of the array substrate before

pr ovimhimgf 4 tieu pi xgl met eodr wdiesh onathémppbxel therti ons;

and is inspecting existence of a defect of the array

substhaef a¢teripg oviel dganfetperebyeleverodas smoduet

price.
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pi xel portions. 2. The nethod according to claim1,
wherein the array substrate further conprises a
scanning line 20 driving circuit provided on the
substrate and connected to the plurality of scanning
lines to supply scanning line driving signals in the
columar direction to the plurality of pixe

portions, and a signal line drivithg circuit provided
on the substrate and connected to the 25 plurality of
signal lines to supply signal line driving signals in
the row direction to the plbrél fty ¥f Spi xel portions,
and 29 in the |ns€ect|0£sexecuted bef ore_provi bsgrate

the pixel bl ec?rBaeRodeRf stBRREHF "defBcPELRY FH
plural'ﬂﬁud9ﬁ§9'f§ sPRr uggéraégang'ggy#épgt?rb¥'anaping

ci rcui ignal |Tne drrving cir nspecte

5 3. -HH%§“¥$¥HE§Q§Qrgﬁggsﬁgig£gfg1&md“@QEQBBiE?eén a row

el ectric tester is used e I nspecting execu

bef org; provi ghi ngatﬁﬁuparftyew%i?ﬁﬁ Wohte 8Rtending in a
el ectron beamtester is used in the i nspecting

execuwErhimid erdi psovieh ngo t het prxett et ret s0drRindg014nes, and
The met hod according to claim1, further conprising:
formaglaicol ory fof tpixeh phetsobst fatmefliedomeehe thbstrate

i nspecting executed before providing the pixe

el ectast el @kl i@ $%S@%@%¢%geb§%%ﬂtéd0§fFéinpfé¢md|ng

15 the pi xel electrodes 5. The pet hod ac%ordlng
Clwlﬁ?9n§%ﬁ§?ﬁﬁ formed in the vicinity of inte sectlons of

the scanning lines and signal lines, auxiliary
capacitors and pixel electrodes, the method comprising:

inspecting existence of a defect of the array
substrate before providing the pixel electrodes on the
pixel portions; and

inspecting existence of a defect of the array
substrate after providing the pixel electrodes on the
pixel portions.

2. The method according to claim 1, wherein the
array substrate further comprises a scanning line
driving circuit provided on the substrate and connected
to the plurality of scanning lines to supply scanning
line driving signals in the columnar direction to the
plurality of pixel portions, and a signal line driving
circuit provided on the substrate and connected to the
plurality of signal lines to supply signal line driving
signals in the row direction to the plurality of pixel

portions, and
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conprising repairing the array substrate between the

i nspecting executed before providing the pixel 20

el ectrodes and the inspecting executed after providing
t he pi xel electrodes. 6. The nethod according to claim
2, wherein the array substrate is forned such that,

of a plurality of termnals in the scanning |line
driving circuit and 25 signal | i $2 driving circuit, a
plurality of logic termnals, a plurality of power
supply termnals and a plurallty of signal input
termnal s h?etﬁ?oﬁﬁ§8e6§lPﬁeeﬁecuRPﬁdb§ OéepP&PMHqﬁﬁg the
of termn | ura of termn

each B1*The ?%Shf%g?smﬁﬁbgteﬁ?% R bnHEEREES: GhanpoRatrality
of a'é%tgf&é git nsgggﬁl?%oiﬂﬁg Qg%ggggfc1rcult and

substrat'e, e I nNSspectrng execu

provigh iga 1 hPlné" é?lvﬁh&%i?g&s.t psobgspareeqonnect ed
to the plurality of comon pads, respectively, and

exi stence ®f defiechsthbl hbBeoadiay substrame1i,Swherein an
i nspected via the probes. 7. The net hod according to

cl ai mPscwhir eteastde id0usadit thi theelirppats inghexecuted
scanning line driving circuit and the signal |ine

dri vivrfefe curevidend othedpbketl eheatsodsgnghile an electron
polysilicon. 8. A nmethod of manufacturing an array

substheam, tegkprisipged15nstlep bﬁSP@Fﬁiﬁg ﬂﬁPFH§§d after

zgggﬁg%g %iEﬁ%dqﬁ%d%fggPecigg ggdthe W rings, first
The method according to claim 1, further
comprising:

forming a color filter on the substrate between
the inspecting executed before providing the pixel
electrodes and the inspecting executed after providing
the pixel electrodes.

5. The method according to claim 1, further
comprising

repairing the array substrate between the
inspecting executed before providing the pixel
electrodes and the inspecting executed after providing
the pixel electrodes.

6. The method according to claim 2, wherein the
array substrate is formed such that, of a plurality of
terminals in the scanning line driving circuit and
signal line driving circuit, a plurality of logic
terminals, a plurality of power supply terminals and a

plurality of signal input terminals are grouped by the
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configured to receive electric signals from outside;
electrically inspecting the wirings by supplying the
el ectric signals fromthe first pads to the w rings

20 in a state that the first pads are electrically
connected to the wirings; formng pixel electrodes to
be connected to the swtching el enents; and supplying
the electric signals fromthe sedond 25 pads to the

pi xel electrodes via the first pads and the wrings

that the second pads are electrical

[ i

Iccr)]nﬁé%trg%e"’t% 3 f%l‘%l?arjslttiba%l%,t%ﬁb}%%gg%ﬂup%d g%‘%‘?ghh?

o ST B R T H T Tl Ght foHese PR pRaL GFoups
eect T et B

I B A N A

manufReiidd Nth ahard@ys SHbed F aleg having an array
substrate nain area and an array substrate sub-area,

the array subsié aiespdt€ingospstsesd arsebspraveding the
plurality of scanning lines forned on the substrate
and exitemidedlectmodeny drents are acdihgtuedl toytioé plurality
signal lines extended in a columar direction to
i nt ercfectommivn st espeesival pl vrrd i eyisoénge xef defects
portions formed on the substrate and incluplingh
swi t Gt rfg el et SISt R 19 R IRARTRE of 52 U pgProbes.
pol ysilic formed in the vicinity of intersections of
15 the scahmi ngs TR SR EFORAnS | hascTathi f1 apfereln the
capaq) }ies, AN LI KRINEL L OUESanR SFH ML U PEng circuit
and the signal line driving circuit are formed of
elements using polysilicon.
8. A method of manufacturing an array substrate,
comprising:
step of forming wirings, switching elements
connected to the wirings, first pads and second pads
configured to receive electric signals from outside;
electrically inspecting the wirings by supplying
the electric signals from the first pads to the wirings
in a state that the first pads are electrically
connected to the wirings;
forming pixel electrodes to be connected to the
switching elements; and
supplying the electric signals from the second
pads to the pixel electrodes via the first pads and the

wirings in a state that the second pads are

electrically connected to the first pads, applying
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driving circuit provided on the substrate and
connected to the plurality of scanning lines to
supply scanning line driving signals in the col umar
direction to the 20 plurality of pixel portions, and a
signal line driving circuit provided on the substrate
and connected to the plurality of signal lines to
supply signal line driving sigh%ts in the row
direction to the plurality of pixel portions, the

met hod conprising: 25 formng a plurality of nor
pads %6 %rm%%m%dtot'ah% h@lé%lanﬁ%ﬁatwﬂ@sarFwnghereby

SUbStHEE et 1 ot L9500 FOF rRBe L Bl b ot hEyPORSL ORI Trode
pads Eftura {43 SYbRLT 8P SHD: A06% £ SLGUBLAGL DY et BB rons

ki nd ty of ogic termhna ura

pomﬁﬁaﬁfwﬁé&'fﬁﬁﬁﬂiﬁ% 1§@ﬁ & pLurahity Of S|gna
i nput termnals, of plurality of termnals in the

scanning lgne Azlrmatn_@d 6Ergahtirastusi ggabnl aReaqr subBgrate
circuit, as a plurality of term nal groups, and

conneéctvingy tdre gt eyl stlysofat¢ enamimabhseanardchnotrrheg

term nal groups to any one of. the plurality of
conmmuTHRids? for e oFFa het suibsTFay esuldt aateseni FAgcomprises
the plurality of commpn pads and normal pads in_an

non- CormEtt e R at®; P wepetty ngt t ie2aptay §66§Fr59émed on

in t non-_ connect ed state ea.(?fore pr ovi

pi er DR o?w“?heex’b‘f" PSr ity %frBngt %S%tPan
s C‘r%ﬂrt&c“ the SO P@‘E‘%oaé‘;gtéﬁ‘ﬁe OEHH%hBS‘?ﬁmn

af t er i nspecti on exe re provi |ng
direction to intersect the scanning lines, a plurality

of pixel portions formed on the substrate and including
switching elements of thin film transistors using
polysilicon formed in the vicinity of intersections of
the scanning lines and signal lines, auxiliary
capacities and pixel electrodes, a scanning line
driving circuit provided on the substrate and connected
to the plurality of scanning lines to supply scanning
line driving signals in the columnar direction to the
plurality of pixel portions, and a signal line driving
circuit provided on the substrate and connected to the
plurality of signal lines to supply signal line driving
signals in the row direction to the plurality of pixel
portions, the method comprising:

forming a plurality of normal pads to be connected
to the scanning line driving circuit and signal line

driving circuit, in the array substrate main area;
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el ectrodes; and inspecting existence of defects in the
array substrate after connecting the conmmon pads and
the 20 normal pads. 10. The method according to claim
9, wherein the common pads and the normal pads are
connected by using a material identical with a
materi al of the pixel electrodegxzsinultaneously W th
form ng the pixel 25 electrodes.

forming a plurality of common pads in the array
substrate sub-area, grouping by the kind a plurality of
logic terminals, a plurality of power supply terminals
and a plurality of signal input terminals, of a
plurality of terminals in the scanning line driving
circuit and signal line driving circuit, as a plurality
of terminal groups, and connecting the plurality of
terminals in each of the terminal groups to any one of
the plurality of common pads formed on the substrate,
and setting the plurality of common pads and normal
pads in an non-connected state;

inspecting the array substrate, in the non-
connected state, before providing the pixel electrodes
on the plurality of pixel portions;

connecting the common pads and the normal pads
after inspection executed before providing the pixel
electrodes; and

inspecting existence of defects in the array
substrate after connecting the common pads and the
normal pads.

10. The method according to claim 9, wherein the
common pads and the normal pads are connected by using
a material identical with a material of the pixel
electrodes, simultaneously with forming the pixel

electrodes.



