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*159159* 1 DESCRI PTI1 ON *@0002* METHOD OF
| NSPECTI NG ARRAY SUBSTRATE 5 Technical Field T
invention relates to a nmethod of inspecti ng a “‘gm\mmI“\mm“l
substrate that is a conponent of a liquid
di spl ay panel. Background Art 10 A liquid crystal
di splay panel is used in various display units such
as a display unit of a notebookl personal cogpu%er f
not ebook PC), that of a cellular phone, and that o
g television set. The liquid crystal display panel ”""""H,mmm"mmmmm
i ncludes array substr&té& SnCwhi ¢hP15 & Pl drality of
pi xel electrodes are arranged in matri x, opposed *G00002*
substrate having opposed el ectrode opPoFed toh }Qe
i xel electro d [ i qui stal_layer he
getvveen each gﬁ%@a@?ﬁ%ﬁo@ ‘\}ﬁ/e%R%)G YRS bR ed
substrate. 20 The array substrate has a plurality of
pi xel electrodes arranged in matrix, a plurality of

scanning lines arrangedq QFBHQCEEe i QWS of the pixe
el ectrodes, a plurality of signal M hes arranged

al ong theTEQéuﬂﬂﬁen@{oﬁhEePé§§E ebegtnedRsy 8 dlﬂsFecting
plurality of switching 25 el enments arranged cl ose

t he dmtarsegtsanst ofté hehascagnh ngohpoeEnaNgdrt Be1iquid
signal I|ines.
crystal display panel.

*159159*

Background Art

A liquid crystal display panel is used in various
display units such as a display unit of a notebook
personal computer (notebook PC), that of a cellular
phone, and that of a television set. The liquid
crystal display panel includes array substrate in which
a plurality of pixel electrodes are arranged in matrix,
opposed substrate having opposed electrode opposed to
the pixel electrodes, and a liquid crystal layer held
between each of the array substrates and its opposed
substrate.

The array substrate has a plurality of pixel
electrodes arranged in matrix, a plurality of scanning
lines arranged along the rows of the pixel electrodes,
‘a plurality of signal lines arranged along the columns
of the pixel electrodes, and a plurality of switching
elements arranged close to the intersections of the
scanning lines and the signal lines.

There are two types of array substrate: an array
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There are two types of array substrate: an array 2
substrate whose switching elenents are thin film

transi stors using sem conductor thin filnms of

anor phous silicon, and an array substrate whose

switching elenments are thin filmtransistors using

sem conductor 5 thin filnms of polysilicon. The carrier
nmobility of polysilicon is higRer than that of

anor phous silicon. The array substrate of a

polysilicon type can incorporate not only swtching

el enemp st fate pilkete shittchodgsebeteatsoadei vhig film
circuits for scanning and 10 signal lines. The above

arr ayraypsitare wsingpposbdonduahder goinahiimspett amarphous
step jn order to detect a defective product in the

manuf it ¢ R n@ P oRRsAL TIPS ulpak rae pyhose kexkipFching
Publication No. 11-271177, Jpn. Pat. Appln. KOKAl 15

Publ  EEETER® No 2‘%17'6)b‘-‘ STUBh SR RP ST P57 aRE LR, Semconductor
5,2 8-. fi sclps n.inspecti nmet hod. and_an.

Chepett n Ths o Ao Vs LTRESE  Pad odPH i B SBiticy of

Publpeagd O Mo 1d- 1247 2% tgg%ﬁcmé@sof LRSHD, QY8 ébﬂ%on.

is featured in a poin ect 1 nspection process

| NSPEES | DR Of AP PROUS of VPSR SUPSEL AL §Se Lanthis

technique, a direct Iight beamhaving DC conponents

i's apptémsbidtd heo®MATE s@ik daltey 0f 1 afleALD SHPSHIRLE,
and an anorphous silicon filmsenses the Iight beam

to briegtidued CGntsubbio adei Phng Nt Or @utondfict | y€ash dh@. and
Det ecti ng an anount of | eakage of charges stored in
an atbdnadlaryinapacitor,

The above array substrate is supposed to undergo
an inspection step in order to detect a defective
product in the manufacturing process. Jpn. Pat. Appln.
KOKAI Publication No. 11-271177, Jpn. Pat. Appln. KOKAI
Publication No. 2000-3142 and U.S. Patent No. 5,268,638
disclose an inspection method and an inspecting
apparatus.

Jpn. Pat. Appln. KOKAI Publication No. 11-271177
discloses a technique that is featured in a point
defect inspection process in inspection of amorphous
type LCD substrates. 1In this technique, a direct light
beam having DC components is applied to the entire
surface of an LCD substrate, and an amorphous silicon
film senses the light beam to bring the LCD substrate
into a conductive state. Detecting an amount of

leakage of charges stored in an auxiliary capacitor,

the state of a defect can be determined. 1In the
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the state of a defect can be determned. In the 3
techni que disclosed in Jpn. Pat. Appln. KOKAI .
Publ i cati on No. 2000-3142, when an el ectron beamis
applied to a pixel electrode, the emtted secondary
electron is proportionate to the voltage irradiated to
5 athinfilmtransistor. In the technique of U S.
Patent No. 5,268,638, too,. whem® an el ectron beamis
irradiated to a pixel electrode, the secondary

electron is enitted. Disclosure of Invention 10 The
produeehpigee disalbpgdi dncdpst aPatispppyn. pAORAII s
greatly influenced by the costs of manufacturing .
faci Pt ecatherelde: %ﬂ@oa%eaf debeni bedelEQSplent bearll;l is
met hod and inspecting apparatus are essential to the
nanu?%ﬁfﬁ??nEOPQCPF¥g%e§Ee§E6°9@rthS pnyhtedssscandary

I{ed f h ' d di fyi th desi gn of the
QﬁgS%%%e%@f’épﬁaaﬁflﬂé‘gr?ﬂiigﬁz'ﬁiﬁ Fﬁz ‘géﬁtgﬁﬁnﬁmdmed to
eve -
objéigpﬁgnt%l%ﬁoé%%gggég%fhodE%fPﬁ?ngﬁgg?Fﬂﬁeaﬂ§aVr§y

substdedie: Al 6966 Ceee LO8, 20n0hCERT ONSCE R ENANGE

and nodify the designh o nspect i ng appar at us

therebyapigventta 4igukdl s1ystabadi S@ﬁéys@éaﬁ&a£g0é'lectron
increasing in product price. In order to attain the

aboviss odmetctedaccording to an aspect of the present
invention, there is provided a 25 nethod of

i nspecting an array Biubsipatieewbhifclincenpibaes a
substrate, a scanning line fornmed on the substrate, a

The product price of a liquid crystal display
panel is greatly influenced by the costs of
manufacturing facilities thereof. The above-described
inspection method and inspecting apparatus are
essential to the manufacturing facilities, and very
high costs are required for changing and modifying the
design of the inspecting apparatus.

This invention has been developed in consideration
of the above and its object is to provide a method of
inspecting an array substrate that can reduce the
occasions to change and modify the design of an
inspecting apparatus to thereby prevent a liquid
crystal display panel from increasing in product price.

In order to attain the above object, according to
an aspect of the present invention, there is provided a
method of inspecting an array substrate which comprises

a substrate, a scanning line formed on the substrate, a

signal line formed to intersect the scanning lire, a
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signal line fornmed to intersect the scanning line, a 4
swtching elenment fornmed close to an intersection of

the scanning |line and the signal |ine, a pixe

el ectrode connected to the switching elenent, a

driving circuit section including at |east one of a
scanning 5 line driving circuit which is forned on the
substrate to supply the scannidg line with a drive
signal and a signal line driving circuit which

supplies the signal |ine with a drive signal, and an

el ecsvitahispgrakmesuppbympddciosredooant hatsubstrabe, of
the nmethod 10 conprising: supplying the driving

ci rchire §§éﬂﬂéﬂgaﬁihe andetket siigablsilgnel eBopdrile

the driving circuit section and electrically charge

t he %i?%Frg@ECFPBH%?te?rFadFB?iﬁylﬁﬁélégeéﬁﬁm@akhya driving
charged pi xel e an el ectron beam and

X ectrode. with .

i nspett iy tﬁ%ck?galli%lgﬁé89r68e163§8d°8ﬁ Phf 8r REENBANT
f | itited f t i xel

o ect EEEOEERL RS BELEAN: SR °Er b8 PBR b ehnt Tnaraphrate
oh St ! . the art vt

e A e R Lt o LR ERAFEERE

pad, sagslat heigbegtii € §i98§it29%%§hsggﬁkh§gsfEﬁg]EESnal

electrical signal supply pad to ferent regions In
the dtnyinptiei s caibtveestyony, BriefinDeseription t@%ggal
0

Drawings FIG 1 is a flowhart illustrating a ne
of sumspketpag Aormcd aynstbst sabetr2beFl Ghe2mkshad

schematic sectional view of a liquid crystal display
panefomryl fignan suprdysupsthateériving circuit section with
an electrical signal to drive the driving circuit
section and electrically charge the pixel electrode;
irradiating the electrically charged pixel electrode
with an electron beam; and inspecting the pixel
electrode based on information of a secondary electron
emitted from the pixel electrode irradiated with the
electron beam, wherein the electrical signal is
supplied to the driving circuit section through the
electrical signal supply pad, and the electrical signal
is supplied from the electrical signal supply pad to
different regions in the driving circuit section.
Brief Description of Drawings
FIG. 1 is a flowchart illustrating a method of
inspecting an array substrate.
FIG. 2 is a schematic sectional view of a liquid
crystal display panel having an array substrate.

FIG. 3 is a perspective view showing part of the




FIG 3 is a perspective view show ng part of the 5
l'iquid crystal display panel shown in FIG 2. FIG 4
is a plan view showi ng an exanple of arrangenent of
array substrates formed using a nother substrate. 5
FIG 5 is a schematic plan view of an array substrate
mai n regi on of each of the array substrates shown in
FIG 4. FIG 6 is an enlarged séhematic plan vi ew of
part of a pixel region of the array substrate shown
in 10 FIG 5. FIG 7 is a schematic sectional view of
a | igugdidceygsablddspbayypaarklwshbwhheénarray 2.
substrate shown in FIG 6. FIG 8 is a schematic

di agram ofI@n #nspest phgn Y3empphratug Bor eaemaye of
substrates including an electron beamtester. FIG 9
is a@ﬁr%ﬁg%m%nﬁsﬁémﬁﬁ@ahnS@Raﬁpaéeéffaﬁm@ﬁdusPogtaomother
of an array substrate to be inspected. FIG 10 is a
scheﬁ%??Er% Fan vi ew showi ng a 20 renodel ed exanpl e of
the array

rate nal re the arra
substrateFf% MBdd FS gaEUYlFHeOFn%Bn?FEﬁyA

an crbRar Tt p@%“”*geﬁ?%é@% |0€§é£ oF bnEGREr /it sBrates

W t hsk&ferencer&o fhe dranwings. First, a liquid
crystal display panel having poly silicon type array

FIG. 6 is an enlarged schematic plan view of part
of a pixel region of the array substrate shown in
FIG. 5.

FIG. 7 is a schematic sectional view of a liquid
crystal display panel with the array substrate shown in
FIG. 6.

FIG. 8 is a schematic diagram of an inspecting
apparatus for array substrates including an electron
beam tester.

FIG. 9 is a plan view showing an example of an end
portion of an array substrate to be inspected.

FIG. 10 is a schematic plan view showing a
remodeled example of the array substrate main region of
the array substrate.

Best Mode for Carrying Out the Invention

A method of inspecting array substrates, according
to an embodiment of the invention, will be described
with reference to the drawings. First, a liquid
crystal display panel havihg poleilicon type array

~substrates will be described. An array substrate 101
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substrates will be described. An array substrate 101 6
W || be described as one of the polysilicon type array
substrates according to the present enbodi nent. As
shown in FIGS. 2 and 3, a liquid crystal display
panel includes an array substrate 101, an 5 opposed
substrate 102 arranged opposite to the array

substrate with a given gap therébetween, and a |iquid
crystal layer 103 sandw ched between both the
substrates. Between the array substrate 101 and the
oppostdl shesdeaceibed, as gheenfgapei poimgshidcnedthpeaarray
10 col umar spacer 127 as a spacer. The array
substrREeraini ardorféneppestiesnbsseatecmbadament.

bonded to ethgr at their edge portions with a sealing
nmember 160° ACFRqaldEeFyst Al 2PAj det PoRipyid E8Ysital

i st el Rin gt 1538388 apPafEaunerpaaatoy Linr | ane
j I ] | Fl 4. G 4
hove 2 ret ner oL nteril? 166T0RRACPbEonr Shnfanche atray

f S
| ar gl s 88 & hat + 9f 5 §D§e§r§§§ §H€§EBQE§ee§glgg§ea liquid

exanple of FIG 4, four r ubstrates.
confdgpsies ush pgrt D3 NBLAET 1 2R qUBSt K 8LE- LIBE ahkay

substrates 101 are generally fornmed using the nother

substulad er 408s . ThBe tooéh gthat & OPa Pf stPSLAEEAY101 and the
substrate 101 shown in FIG 4 will be described as a

t ypi@rpose. sdhetrare ay02ubstgaten 10dpi sl mdestained by a
array substrate main 25 region 10la and an array
substtEtnNaybspaep BNl A01dS aHepaces. a Teeaakedy substrate
descféfnéég]éﬁetggkggégysgggggggéelOZ are bonded togeth
g er
at their edge portions with a sealing member 160. A
liquid crystal injection port 161 is formed in part of
the sealing member 160 and sealed with a sealant 162.

The array substrate 101 will be described in
detail with reference to FIG. 4. FIG. 4 shows a mother
substrate 100 the size of which is larger than that of
the array substrate. In the example of FIG. 4, four
array substrates 101 are configured using the mother
substrate. The array substrates 101 are generally
formed using the mother substrate 100.

The configuration of the arfay substrate 101 shown
in FIG. 4 will be described as a typical one. The
array substrate 101 includes an array substrate main
region 10la and an array substrate sub-region 101b.

Here is a detailed description of the array substrate

main region 10la. The array substrate sub-region 101b
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mai n regi on 10la. The array substrate sub-region 101b

7 wll be described in detail later. As illustrated in

FIG 5, a pixel region 30 on the array substrate 101

has a-plurality of pixel electrodes P arranged in

matri x. The array substrate 101 includes 5 not only

the pixel electrodes P but also a plurality of

scanning lines Y arranged al ongt he row of the pixe
electrodes P and a plurality of signal lines X

arranged along the colum of the pixel electrodes P.

The ditaybesdpscrabedldn fdathddedasethin-film

transistor 10 (hereinafter referred to as TFT) SW

servi ng adSalliwstentag érefdft Bhat Pdxsloviedderc3@sen the
to each of jntersections of the scanning |lines_and

t he %Fﬁﬁ&|SuﬁﬁﬁééteThglaPﬁayaseﬁgfﬁéﬂEY1e£ PhEPhdEdectrodes
scangi Line driving circuits 40 to drjve the ,
scangi%gr?Pﬂ%g Yalahr s d#b@iﬁﬁréVr5HFF%§éEFiéﬂ;h?HElUdes
scanpij hpe Y’ Cj ' 4 r orned _on-.the..
subs??g?%bi?ntS%eggggée%ggé%%égF%egtsu hggggcgnﬁﬂﬁgallty of
l'ine v k its a e n..Li.g ;

P e e R

scanglagttbags ¥ ghdoddppupbered rewsighg1CenARSt Rdarranged
to the left-side scanning line driving circuit 40, and

t he stangi tigel coksmY 6f EMENpNUEDEEEEdcEOWEeBI ©. The array

connected to the right-side scanning line driving

ci rcaibsdpat@51TheiTETuSYY appthes-4aismgbabnydktage of

a signal line to a pixel electrode P when it is

driv erﬁi@@éhea referred to as TFT) SW serving as a
switching element that is provided close to each of
intersections of the scanning lines and the signal
lines. The array substrate 101 includes scanning line
driving circuits 40 to drive the scanning lines Y as a
driving circuit section.

The scanning line driving circuits 40 are formed
on the substrate. 1In the present embodiment, the
scanning line driving circuits 40 are arranged on right
and left sides of the pixel region 30. For example,
the scanning lines Y of odd-numbered rows are connected
to the left-side scanning line driving circuit 40,'and
the scanning lines Y of even-numbered rows are
connected to the right-side scanning line driving
circuit 40.

The TFT SW applies a signal voltage of a signal

line to a pixel electrode P when it is driven through a

scanning line Y. The scanning line driving circuits 40
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scanning line Y. The scanning line driving circuits 40

8 are fornmed on the array substrate 101 and arranged
out si de the pixel region 30. Furthernore, the scanning
line driving circuits 40 are configured using a TFT
havi ng a pol ysilicon sem conductor filmlike the TFT 5
SW The array substrate 101 includes a pad group PDp
that is arranged al ong one edgedine of the array
substrate main region 101 and has a plurality of

term nal s connected to the scanning line driving 10

ci rcaresfdomaddonhehsi gnabyl EnbstXat&heopadngr avpaRbed
is used to input different signals and input/output

si gnaprsside FggpﬁéxﬁénIGQhenaBﬁay gubsheameréplthe scanning
separated fromother substrates by cutting the nother
substt3fed1bBiAPoRYr EHELEdJBsase( FPOLigprefl uRéngr pafFT
15 sHbstrates. Ihe.ﬁlxel re%Lon 30 of the_liquid
crystal a7 spI B YpaneFon PFMHECRELEEPhed il thEE bhe TFT
extr@gting its part therefromwth reference to FIGS

6 and 7. FIG 6 is an enlarged plan view of the pixe
regi on 30 0 b a d FLG .7 is _an
enl ar ged gg%t%gggg S@Fé&%é?gtﬁéﬁp35893588iSnPSP gREUP FDp
liquilaerystakrdhgohiay1o0Rdnche g@geaifﬁ¥ 8fb§héag?r§§1

i ncludes a substrate 111 as a transparent insulatio

subssuiad erstuemasn aregl @ss1oubshaahgs A phurabity of
signal lines X and a 25 plurality of scanning lihes Y

ar e ermhgels i comm¢ctadono the subshiagelidd, dandiag

TFT SW (see the portion
circuits 40 and the signal lines X. The pad group PDp,
is used to input different signals and input/output
signals for inspection. The array substrate 101 is
separated from other substrates by cutting the mother
substrate 100 along the edges e (FIG. 4) of the array
substrates.

The pixel region 30 of the liquid crystal display
panel will be described further by extracting its part
therefrom with reference to FIGS. 6 and 7. FIG. 6 is
an enlarged plan view of the pixel region 30 of the
array substrate, and FIG. 7 is an enlarged sectional
view of the pixel region of the liquid crystal display
panel. The array substrate 101 includes a substrate
111 as a transparent insulation substrate such as a
glass substrate. A plurality of signal lines X and a
plurality of scanning lines Y are arranged in matrix on

the substrate 111, and a TFT SW (see the portion

surrounded by circle 171 in FIG. 6) is provided close
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surrounded by circle 171 in FIG 6) is provided close
9 to each of intersections of the signal |ines and
scanning lines. The TFT SWi ncl udes a sem conduct or
film 112 having source/drain regions 112a and 112b
formed of 5 polysilicon and a gate el ectrode 115b t hat
corresponds to an elongated portion of a scanning
line Y. Aplurality of auxiliary capacitive lines 116
are fornmed in a striped nmanner on the substrate 111
to form auxiliary capacitive elenents 131, and extend
in 10opeanahl ef wntarshetsomaanbigthenesgialAlpheel and
electrode P is forned in this section (see the

por t$eanRAAE chivds. by circle 172 in FIG 6 and FIG
7). If described in detail, sem conductor filns 112
and auxi | FReyTERpali ingeéureser ermiécrpdasteorsfida 182

ned th bstrate 111, and ate in ati on
f.|n?aiﬁﬁg.§§a§§%Z¢¥@anoﬁeghen§u%iegaeediﬁiﬁ%a#ﬁgmﬁﬂeof

ol oCrTDRE. CEPRe* Mo BRF EoRMHEE 6P %Sﬁiﬁhg%féokgfgﬁonds
R G s é%ﬁ?%a %?EEEQQSHB%%Q 5188 Podes

115b andAayzuka§ayyca@asukhy@akknégpééQta&% honeed18% are
the gate insulation film e auxiliary

capagbthy@ ihiaestiifeandadn¥i| baryneapapktiri€el W8I to form
el ectrodes 113 are arranged opposite to each ot her

W t hathel jate c2bachsilat edeménhtm 134, t hargebrtwvraninAn

interlayer insulation film21l1l7 is deposited on the

gat epénsllationth the scanning lines Y. A pixel electrode
P is formed in this section (see the portion indicated
by circle 172 in FIG. 6 and FIG. 7).

If described in detail, semiconductor films l12
and auxiliary capacitive lower electrodes 113 are
formed on the substrate 111, and a gate insulation film
114 is deposited on the substrate including the
semiconductor films and the auxiliary capacitive lower
electrodes. Like the semiconductor film 112, the
auxiliary capacitive lower electrodes 113 are formed of
polysilicon. Scanning lines Y, gate electrodes 115b
and auxiliary capacitive lines 116 are formed on the
gate insulation film 114. The auxiliary capacitive
lines 116 and auxiliary capacitive lower electrodes 113
are arranged opposite to each other with the gate
insulation film 114 therebetween. An interlayer

insulation film 117 is deposited on the gate insulation

film 114 including the scanning lines Y, gate
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film 114 including the scanning lines Y, gate 10

el ectrodes 115b and auxiliary capacitive |lines 116.
Cont act . el ectrodes 121 and signal lines X are formed
on the interlayer insulation film117. Each contact

el ectrode 121 is connected through a respective 5
contact hole to the source/drain region 112a of the
respective senmiconductor film 112 and t he pi xe

el ectrode P. The contact el ectrode 121 is connected to
the auxiliary capacitive | ower electrode 113. Each

si gn@leftnedxsi $16bnardt edxtdithg seperceétdrai hinegi an6.
10 112b of the respective seni conductor film 112

t hrough aCopE3péceileeteedeaci2hobad Alpnefedtineg X are

insu%ation film122 is formed on the contact
el ect?HBRE 921the; §REeriprHes knandarheer Fayer117. Each

i nsul ation fiLn1é17. F aher, reen-cql ored | ayers 124
15 éo?%%gEo? Y& rmeﬁé 153R°GRASHFGE- EBFBrER” payepRective
124B j | h_oth [ tri
T R e R P e bt

CO'Of@Qpeé@y€éSs%££§%n&§é énggi%4§%ﬁagﬁgu9h8 ﬁg%?i 20

filter. The pixe ctrodes are torned ont

resperétvecgl oredrhayes st 124G 1424R,8001324Bs DY onnected to
transparent conductive filmsuch as ITO (Indiumtin

oxi defje daehl Dir{y h€apiaetiebecshodes1Ectsogennest edglen
the contact el ectrode 121 through a contact hole 125

f or neonanl t heneoX of #dcbmyet sedntlo ptloé esbiinge y AsHl At F8Gion
25 film122. The peripheries of the pixel electrodes P
overl kP the Huxi Féspgcehpacsenveohdnesot 161 amdl$2 ghakough a

respective contact hole.

A protecting insulation film 122 is formed on the
contact electrodes 121, signal lines X and interlayer
insulation film 117. Further, green-colored layers 124
G, red-colored layers 124R and blue-colored layers 124B
are arranged adjacent to each other in a striped manner
on the protecting insulation film 122. The colored
layers 124G, 124R and 124B make up a color filter.

The pixel electrodes P are formed on their

- respective colored layers 124G, 124R and 124B by
transparent conductive film such as ITO (indium tin
oxide). Each of the pixel electrodes P is connected to
the contact electrode 121 through a contact hole 125
formed in the colored layers and protecting insulation
film 122. The peripheries of the pixel electrodes P
overlap the auxiliary capacitive lines 116 and signal

lines X. The auxiliary capacitive element 131
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lines X. The auxiliary capacitive elenent 131 11
connected to the pixel electrode P functions as
auxiliary capacitor store electric charge. The

col umar spacer 127 (see FIG 6) is formed on the
colored layers 124R and 124G A plurality of 5

col ummar spacers 127 are forned on each of the col ored
| ayers at a desired density though all of themare not
shown. An alignnent film 128 is formed on the col ored
| ayers 124G 124R and 124B and the pixel electrodes P
The epposetedubst theepi82lhaseatsuldst Pafentbsiocas asl0-
transparent insulation substrate. An opposed el ectrode
152 dRdeldaryraABpaieAt ALPERI alestichcashamgeTO and an

alignment _film 153 are fornmed_in sequence on the
subst r at eT251CCAURBRRodPEF e ndBdctPR§ FRE-afrays formed on

ner e Rarobrorar brveast 222 Sed tedfer) Ruphhzpe ey of
d ' ] FLG 8. This_i i on i
or 6P neaF 1 SPAPREETRE) H% GerBtes poarl P o sriored

the sy §f§a£€5aa@gspﬁéerQen%EEKaEﬁéﬁggugggrg%e%h%&%are not

are cut out of the nother 2 bstra ong err

edgesh@wn Fi rah, athgneenti gutat 108 & aBrhBSPEARt kRS colored
apparatus used for inspecting the array substrates 101

Wi | | ldgedest?ibpdl2 AR EBdt eStBrah8 phrevpegdifenctheodes p.
i nspecting apparatus. A plurality of probes connected

25 tDha spyostdgeuesarateahd2shgnah aupkyzere3081lane a

connected to a plurality of pads 201 correspondi ng
transparent insulation substrate. An opposed electrode
152 made of transparent material such as an ITO and an
alignment film 153 are formed in sequence on the
substrate 151.

A method of inspecting the array substrates 101
using an electron beam tester (hereinafter referred to
an EB tester) will be described With reference to
FIG. 8. This inspection is performed after the pixel
electrodes P are formed on the substrates and before
the array substrates 101 are cut out of the mother
sﬁbstrate 100 along their edges e.

First, the configuration of an inspecting
apparatus used for inspecting the array substrates 101
will be described. An EB tester is provided for the
inspecting apparatus. A plurality of probes connected
to a signal generator and signal analyzer 302 are

connected to a plurality of pads 201 corresponding

thereto. The drive signals serving as electrical
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thereto. The drive signals serving as electrical 12
signals output fromthe signal generator and signa

anal yzer 302 are supplied to the pixel sections 203

t hrough the probes and the pads 201 to electrically
charge the pixel electrodes P. After the drive signals
5 are supplied to the pixel section 203, the pixe

el ectrode P of the pixel sectiolis irradiated with an
el ectron beam EB from an el ectron beam source 301

Wth this irradiation, a secondary electron SE that
repretens st hetpott Agemotheheipghgeél gehectrodesnp sdgnel
emtted and detected by an el ectron detector DE. The
secoﬁ@aiyZ@reé@2oﬁrsEsugpbkgéoFPiéhatélxeltﬁecvépﬂagéo3

of an area fromwhich the electron is emt
| nf of AEP VSR BFetHEOE%EoﬁH%r§h%I@é??o%oéeF@cFélcEylFﬁélY

| d |
isei%a%°€9aﬁéegéﬂér%e?f%ﬁ%ﬂte%r o REeaRLrfEaaALe signals
0 f f
bl sctontibpiled te ThE bIAPL ErEPReR 2087 SRECPIREY

203. eiécf?odéh§5090§ﬁébb§ L9 Lospesh EQelPkéahated with an
el ectrode P of each plxe section 203. In other

wor ds1e¥Pesnt BeaRi X8l r20mSeRt L08-2P3ni BedRf 86thir¥e, 3bhe
EB tester can detect the defect. The defect of the

pi xeWiskcthos 20Batieadbsonpta es8tynaadefetécekoa pExehat
electrode Pin itself but also a defect of an el enent
assoceptedemt s hthbevpikebeebécthodpixsilichlastaodeke®t is
of a TFT SWconnected to 25 the pixel electrode P and

a de¢mtttef andadsiécheg byapaceéieverehedehectdt DE. The

i ncluding the pixel electrode P.
secondary electron SE is proportionate to the voltage

of an area from which the electron is emitted.
Information of the secondary electron detected by the
electron detector DE is sent to the signal generator
and signal analyzer 302 in order to analyze the pixel
section 203. The information of the secondary electron
indicates the state of the pixel section 203. It is
thus possible to inspect the pixel electrode P of each
pixel section 203. 1In other words, when the pixel
section 203 is defective, the EB tester can detect the
defect. The defect of the pixel section 203 means not
only a defect of a pixel electrode P in itself but also
a defect of an element associated with the pixel
electrode, such as a defect of a TFT SW connected to
the pixel electrode P and a defect of an auxiliary
capacitive element 131 including.the pixel electrode P.

FIG. 9 shows an example of an end portion of an
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FIG 9 shows an exanple of an end portion of an 13

array substrate 101 to be inspected. The array

substrate 101 includes an array substrate mai n region
101la and an array substrate sub-region forned outside

the array substrate main region. The array substrate 5
sub-region 101b is inspected and then cut out by

drawing, e.g., a scribe line albhg a tear-off |ine e2.
The pad group PDp of the array substrate nmain region

10l1a is connected to the scanning line driving
cirowﬁr&y4®ubmurstgnhmlltnebeXishpantéd Fl Thebathagugh

10 wirings. The term nals that configure the pad group
PDp S 3ineRiee i hOlhir@cm@e@nalar@réaﬁsgubiséaatﬁtI@aan region
logic _termnal, a power supply term nal, an

i nspettd omnd t%rﬁn?ﬁ’éﬁ‘ya%‘élbﬁtéi"@%awli’nﬁ%l?@rﬁ?ﬁ%ﬁd crﬁésme

| ogi ¢ termn nal as termnals CLK mnals 15

The naalfgay n?b ‘EBa'E‘Fnem"f‘éPnFﬁ%%%nCL ‘ﬁdaéi?a&r EUbﬁtrate
cl oc star [ | ... The cloc

S|gﬁhf fogﬂlsg é?gﬁ ?ggﬁe %?g%% g ?%pu?uFothe

Scaqghgg éne d | vings L {EMI § By Oal$§?t96t85§sgﬁk line e2.

ment,’ since’ the scanning [ine iving circuits

40 20 areTﬁérﬁﬁgegrQﬁprPg toangdnkeftrgi,degpef rbP8 main
pi xel region 30, the pad group PDp includes two

terme@don SIolati® tefimeoats €bKehddstédenihkelidbBedriving
i nspection term nal includes serial-out termnals

s/ o.cihewet ar €0 tavwd setgmh i ouinéerxi sabsnsio F28.1 bkehrough
the clock termnals CLK and the start pulse termnals

ST. Whelrggnal Bheutpmifabsm thet sepnfigene the pad group

PDp arranged in this region are classified into a logic
terminal, a power supply terminal, an inspection
terminal and a signal input terminal.

The logic terminal has terminals CLK and terminals
ST. The signals input to the terminals CLK and ST are
a clock signal and a start pulse signal. The clock
signal and start pulse signal are signals input to the
scanning line driving circuits 40. 1In the present
embodiment, since the scanning line driving circuits 40
are arranged on right and left sides of the pixel
region 30, the pad group PDp includes two terminals ST,
two terminals CLK and the like.

The inspection terminal includes serial-out
terminals s/o. There are two serial-out terminals s/o
like the clock terminals CLK and the start pulse
terminals ST. The signals output from the serial-out

terminals s/o are serial outputs of shift registers



termnals s/o are serial outputs of shift registers 14
(s/r) of the scanning line driving circuits 40 that
respond to a start pul se signal. The power supply
termnal is divided into termnals VDD and VSS. The
signals input to the 5 termnals VDD and VSS are a

hi gh-1evel power supply and a |owlevel power supply.
There are two terminals VDD and4two termnals VSS
like the termnals CLK. The signal input termna
includes termnals VIDEO. The signals input to the
ter m HAYS o DECe aseanfdbngekanpl dritdnyi déocaignaks. that
The nunber of terminals VIDEOis several hundreds to
seve?%?p?%%ug%nﬂss%ﬁﬁttHé%sﬁa%égaalLarge share of the
pad group,PD P* A conneitlon roup

CPDp i
prOV|ded RSt RYWeEJFEPR ytﬁﬁrgipé éﬁbé#?éﬁéd into
- Th tion fou
?gglu es a ﬁ?ura g é?S§EIe C?i§b$g§f§nth§EpEPth§ds
ONNES the ar
5 bt t‘%t "o 0885 D B e Phy B4R Bppay and

substrate main reglon a W T

Si gnal Sowd¥ e wdIp d‘@éjr f£ }t,he 'ﬁll %é réfél t@égpgjrmlnals VDD
supply pads to |fferent r egl ons in the scann

| i neardt itwingedniidIs s e dhdere shonal s ¢£‘1Q'. Udfhé‘
hi gh-1 evel power supply and a | ow [|evel power supply

as wdldnals iammlodesignal and edestesinpywh 58 iognal . The
The parﬁgfoup PDp is divided by the termnal to 25
whi ¢H-arifel sampur wanehe yipersinnbd VEDBUPRPLe £dfoANEkample,
10 | nC|vul%eeso asﬁ_;lnuarlas! ! tyThoef rsuen(bne]rnaolf gtreolyn?lsnafs C\?IHET)TEI:)Cr)] is
several hundreds to several thousands and they have a
large share of the pad group PDp.
A connection pad group CPDp, is provided at the
edge of the array substrate sub~region 10l1b. The
15 connection pad group CPDp includes a plurality of
electrical signal supply pads and is connected to the
pad group PDp of the array substrate main region 10la
through wirings. The drive signals are supplied from
the electrical signal supply pads to different regions
20 in the scanning line driving circuits 40. The drive
signals include a high-level power supply and a low-
level power supply as well as a clock signal and a
start pulse signal.
The pad group PDp is divided by the terminal to
25 which the same or same type signal is supplied, and

includes a plurality of terminal groups. A common

connection pad group CPDp is prepared for each of the
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connection pad group CPDp is prepared for each of the
15 termnal groups. The termnals to which the sane
signal is input are roughly divided into a logic
termnal, a power supply termnal, an inspection
term nal and a signal input termnal. The common 5
termnals are a clock common term nal cCLK, a high-

| evel conmon terminal cvDD, a |bwI|evel common
termnal c¢VSS and a video signal common term nal
cVIDEO. These comon term nals cCLK, cVDD, cVSS and
cVI DEriea hr ganged- at Thhetedgénalef tohehachayhe same
substrate_sub 10 region 101b and connected to the pad
grou%l@@%lo%sth@Pqu?F@sE@Hahhﬁ Q%Va9e§u5§¥9aﬁelﬁﬁﬂﬁ
region 10la through wrin A relationship in

conn%%f@bﬂaﬁetQBB “Ehe®HBB é LRESLPRbed3Boh éE?FBhoﬁad
5. will d bed
det oo R 8o naPeOdRt anhuF ot BF tRa ar Ay ool
b h
T espect TV depthacht (18 i RarRofSROER AL, BoRk phion-

arraYe§@PS&5ﬁﬁ§nSHQrﬁ?Shan&Qéb Lhi QYO Vel BESmon terminal
Since the termnals CLK of the array substrate nain 20

fegl@VSéoé@db§|GﬂaebOslbﬁa§aﬂsmﬂbﬁuﬁerhb§¥laé@IDEO These
connected to the commpn term nal cCLK. Since the

t er ntovahsn VOBroinkbe acrLry subbiravesmaha evgbDRO d0da

bel ong to the sane group, they are connected to the
commdnréegednat tBD=d@eneecfhehteantrawl suSSretfet heb-

25 array substrate main region 10la belong to the sane
groupSdipeylate endneenedctedt he Ebeambadt erailRaPPpVss. the

corresponding array substrate main region 10la through
wirings.

A relationship in connection between the above-
described connection pad group CPDp and pad group PDp
will be described in detail. The terminals ST and s/o
of the array substrate main region 10la are connected
to their respective dependent terminals dST and ds/o of
the array substrate sub-region 101lb through wirings.
Since the terminals CLK of the array substrate main
region 10la belong to the same group, they are
‘connected to the common terminal cCLK. Since the
terminals VDD of the array substrate main region 10la
belong to the same group, they are connected to the
common terminal cVDD. Since the terminals VSS of the
array substrate main region 10la belong to the same
group, they are connected to the common terminal cVSS.

Since the terminals VIDEO of the array substrate main
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Since the termnals VIDEO of the array substrate main
16 region 10la belong to the sane group, they are
connected to the common terninal cVIDEO of the array
substrate sub-region 101b. The terminals VIDEO are
connected to one common 5 term nal cVIDEQ, but they
can be connected to a small nunber of common
termnals. Thus, the nunber of péads of the connection
pad group CPDp provided in the array substrate
sub-region 101b is greatly reduced as conpared with

t he hegber bPlpablelongt he phd grwmepgPDpplOtpesvided in
the array substrate main region 10la. \Wen the pixe
sect FoRRE2b8 ot Ot hbeaFprpoBbStManal ¢YIDES eénfthguesday

are inspected by the EB t er, probes are connected
to e%%ﬂgBFaE%d§¥Bfr?ﬂé°Eoﬁﬁi@tion pad group CPDp of

h b 1 t he 15 i I
SR PR R AT -
t hr oughni he1 PLOBESo TBHg’tBQ§ égﬁnBanonhEE%e%rEglggsmall
circuits 40 are Opefate to tore electric cnarges 1 n

the puxbbiasy aRAGhtLESmOhatbe Pirxak $REl hORB203f pads
In other words, the pixel electrodes P 20 are

el ecéfierél yoshargedn ﬁé&eérbﬁﬁ_Qb@gg§§o§ﬁ§edsﬁﬁrﬁﬁe array
the pixel electrodes P of the pixel “sections 203 are

i rrashhlatedatet Sulanregechr b0lbeam gfbatlgeeeddaey as

el ectrons emtted fromthe pixel electrodes P

| 1 r adbraperiedi vhthhehel eonben béaprdseodetiet pdd btroup PDp

25 thus inspected whether the pixel sections 203 are

def eR¥PVEded hotthe array substrate main region 101la.

When the pixel sections 203 of the array substrate

101 so configured are inspected by the EB tester,
probes are connected to each of pads of the connection
pad group CPDp of the array substrate 101 and the
scanning line driving circuits 40 are supplied with
drive signals through the probes. Thus, the scanning
line driving circuits 40 are operated to store electric
charges in the auxiliary capacitors of the pixel
sections 203. 1In other Qords, the pixel electrodes P
are electrically charged. After the charges are
stored, the pixel electrodes P of the pixel sections
203 are irradiated with an electron beam. The
secondary electrons emitted from the pixel electrodes P
irradiated with the electron beam are detected. It is
thus inspected whether the pixel sections 203 are

defective or not.

FIG. 1 schematically shows a process of inspecting
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FIG 1 schematically shows a process of inspecting 17

the array substrate 101 descri bed above. Wen an

i nspection starts (step Si), an array substrate 101 is
carried into a vacuum chanber not shown, and auxiliary
capacitors of the pixel sections 203 are electrically

5 charged through the pad group CPDp (step S2). Then,

the EB tester scans over the pikXeél sections 203 to

nmeasure the emtted secondary electron (step S3) and
determ ne whether the voltage of the pixel section is

nor meheoarnay ¢sbeprsdy. 1Thedssamhbag kbneedri Whag 16
circuits 40 can be inspected (step S3). The inspection

of t hBSBeaRnPAgStRKESAI(BYRAGSE) v cant r40ycanbbgrate 101 is
electrically, perforned. In other words, the electrical
signﬁ?§?lﬁﬂi&ﬁt%r% ¥8ppredhfPBATt REtpaASYANdaPHoRuxiliary

t hrough_t he scanpi lipne drivin cirg its 40, _are 15

out pl p??%ﬁ??ﬁeofepﬁ?nBFxg o?eﬁﬁgoFﬁe gatﬁﬁ? slgRErdcally
q h . . drivi

or e ERakuesd heoall o Lis. acannLackne SLLYI R, | e,

sect{ RBsgB08. apd -t Batn of L be §ﬁ@nﬁiggllgggtg5h¥|593

circuits 40 can be perfornmed at the sane TInme or I'n 58

sequragSurdenet BRYt AL 8 QQB@n@Qr?er§EE§ontmgtégaggbngnd
line driving circuits 40 are inspected first. If a

def ed¢tornims, whbehsubsrRgUEDL tAHSPEEL LR BaRebesection is

omtted and accordingly the inspection tinme can be

shortererdl oiheot a(setecsdve arhayssabsingt 8id®ldrsving

detected, it is 25 repaired or abandoned. Wen a

def ee+T¢vEls atf aganshpsinapected isteptdsied, The isspection

sent to the next,stef,
of the scanning line driving circuits 40 can be
electrically performed. 1In other words, the electrical
signals, which are supplied from the pads and flow
through the scanning line driving circuits 40, are
output from the terminal s/o, and the output signals
are analyzed to allow the scanning line driving
circuits to be inspécted. The inspection of the pixel
sections 203 and that of the scanning line driving
circuits 40 can be performed at the same time or in
sequence. When they are done in sequence, the scanning
line driving circuits 40 are inspected first. If a
defect occurs, the subsequent inspection can be omitted
and accordingly the inspection time can be shortened.
When a defective array substrate 101 is detected, it is
repaired or abandoned. When a defect-free array

substrate 101 is detected, it is sent to the next step,

where an array substrate sub-region 10lb is cut out of
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where an array substrate sub-region 101b is cut out of
18 the array substrate 101 (step S5). The inspection
ends (step S6). According to the above-descri bed

nmet hod and apparatus for inspecting array substrates,
the nunber 5 of pads of the connection pad group CPDp
is small and so is the nunber of probes of the

i nspecting apparatus. The cost¥8for the inspecting
apparatus are lowered to allow a good inspection. The
arrangement of the termnals of the connection 10 pad
gr oupErPoprevnsepatrebet hAl o¢fteheSpi obeShe Thepetetien ends
even t hough the pad group PDp of the array substrate
mai n{$EGP 0P 101a and the arrangenent of the pads

th f hanged, the connection pad group CPDp
caﬁrgg fgé%%érsbg%etPoFﬁ%daQGEﬁ‘FﬁﬁFrFP§gaW?ghQén§ﬁﬂ

f b f the j ti .
aop et SEBug Prb P Qe DL ORGP a 2t ok S B %@%Q%Fﬁsnumber
Lned e orate
The Shopdid e SHOSCEMES: A0F SR LRELa LA B ostatn ana

flexddiid tohe Asumpsles cs f Bed, BOOVEs {ﬁgrfngég%gf?%t%gparatus.

provi ded a nethod of 20 'inspecting array

t hatTrearsSIcks £ hghe 0LEASE OO Oaﬁfgélf‘&l@u@ngrgog&frgred to
the design of an inspecting apparatus to thereby

pr eveentowa d igpod ircspysdtad owli spl ay panel from _

increasing in product price. Even though the design of

the circuihe aaroangeement @5 Ofietbermtnayssobsthat €onnection
mai n region 10la is changed, the design of the

i ns PR 1SR HDPFRRR IReHeREN 0t ehathanfethe probes.
Therefore, even though the pad group PDp of the array

substrate main region 10la and the arrangement of the
pads thereof are changed, the connection pad group CPDp
can be forced to be formed such that its arrangement
conforms to that of probes of the inspecting apparatus.
If, therefore, the inspecting apparatus and the array
substrates are combined elaborately, the inspecting
apparatus can be increased in flexibility. As
described above, there can be provided a method of
inspecting array substrates that can reduce the
occasions to change and modify the design of an
inspecting apparatus to thereby prevent a liquid
crystal display panel from increasing in product price.
Even though the design of the circuit arrangement
of the array substrate main region 10la is changed, the
design of the inspecting apparatus need not be changed

or modified by maintaining the same arrangement of the
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or nodified by maintaining the same arrangenment of the

19 pad group CPDp of the array substrate sub-region

101b. If the array substrate 101 is inspected using

the EB tester, it is possible to discover whether the

pi xel sections 203 are defective or not. The product

drain 5 of defective liquid crystal display panels can

thus be suppressed. This invenibon is not linted to

t he above- described enbodi ment, but various

nodi fications can be nade within the scope of the

inveﬁ@@oﬁ?oﬂbrCBﬁpnpfe;hQOaasashembstmaEbGeubOregion 101b.

scanning |ine driving circuits 40 serving as a '

driving ctfctl® sseevoRubAdratsi gRAl iksi despecitedngsing the

circuit for driying a plurality of signal lines can .
be f%én%ﬁsFﬁrthétréﬁiBﬂsébPé?d ot Hésppxer WégtbﬁISGhisplxel
nt rra strat 01, . The signal line driving '

girc%??g%%ngsgggn?f@US%éeEEFH@ QrTR¥thavihg ﬁ;idﬁit drain
ol ysil 1 C or _fi li,ke the TFT e

S orer 17 Ree S TR Chr v 58Y 4 SehRecpanets ceRothus be

connagdh s Pag, group CPDp through the pad group PD P
The vid%o Zignals serving as electrical signals 20

suppl i ed tigi & henebget sical ﬁbgn@hm%%g' ¥oPafls 5?858-

make up the connection pad group CPDp are supplie
f romederitdeombetimshgnabus U@@J:Yo@@%o&?fgbgéférﬁgt can be

regions in the signal line driving circuit 50.
conresid onitfaich greupcRbDpf neheldesvent 0gh ¢ t S A BRkmple,

and an inspection 25 termnal, which are connected to

t he & giwwn ife FIFi vihg stamuing SDindVeni winvg dedrcuits 40

Sigg%fvf%éﬂégﬂ% driving circuit section and a signal line
driving circuit for driving a plurality of signal lines
can be formed in the region outside the pixel region 30
on the array substrate 101. The signal line driving
circuit 50 is configﬁred using a TET having a
polysilicon semiconductor film like the TFT SW.

The signal line driving circuit 50 is connected to
the connection pad group CPDp through the pad group
PDp. The video signals serving as electrical signals

supplied to the electrical signal supply pads that make
up the connection pad group CPDp are supplied from the
electrical signal supply pads to different regions in
the signal line driving circuit 50. The connection pad
group CPDp includes a logic terminal and an inspection
terminal, which are connected to the signal line

driving circuit 50. When a video signal, a clock

signal and a start pulse signal are input to the signal
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signal and a start pulse signal are input to the

signal 20 line driving circuit 50, the shift registers
that configure the signal line driving circuit 50 are
driven and the signals are output fromthe shift
registers. It is thus determ ned whether the signa

line driving 5 circuit 50 is normal or not according

to the analysis of the output 80gnals. As descri bed
above, the scanning line driving circuits 40 and

signal line driving circuit 50 can electrically be

i nspéépeddrigphyi agraudti 60ngtakegsat f10rtgikhers that
scannin%,line driving circuits 40 and signal |ine

dri vFRBTePrERi Ehsosighalpikek drévtngdesrBud¢an50 are driven
el ectri,c %Iy be charged. Therefore, it is possible to

i nspait ? SWPLANgf 8ceFBnCBERKF a§raesEhrbelidbovegiThers.
array,.supstrate 101 to be inspected is formed 15 on

t he %Ebg ré%%saﬂa ﬁﬁ?lﬂﬁgewgegpﬁ€iEaecﬁﬁéﬁﬁi line driving

i ncl uding: atc heast_on f the scanning.line drjvin
Lircﬁ?#ggb@t%gtgéuﬁgflgg 3 gP? iﬁﬁcéf hﬁé te the agalYSis

scandf nend i fespt agd ﬁa%ggnal line driving circuit 50.
The TFTs that nake u% the scanning line driving

circuit 28s48=aBdigkgn iLne i V] clrcukt 5Q
hot incl ude ol Sé?%igc%%?b%hdﬁg%lr%gﬁgf&%fﬁ?ig% .engfg%gg

Accorilingit® 4heandvendhodn, 11Ner &r falndec POV dedly aan
met hod of inspecting array substrates that can reduce

25 theeoechsd bits be ohanget ead ﬂ@ﬁ@iyiﬁ@ead&ﬁi@gn@fsﬁgnal

i nspecting apparatus to thereby prevent a |iqu
to the scanning line driving circuits 40 and signal

line driving circuit 50, the pixel electrodes P can
electrically be charged. Therefore, it is possible to
inspect it with electron beam as described above.

The array substrate 101 to be inspected is formed
on the substrate and may have a driving circuit
including at least one of the scanning line driving
circuit 40 that supplies a driving signal to the
scanning lines Y and a signal line driving circuit 50.
The TETs that make up the scanning line driving circuit
40 and signal line driving circuit 50 need not include
polysilicon.

Industrial Applicability

According to the invention, there can be provided
a method of inspecting array substrates that can reduce
the occasions to change and modify the design of an
inspecting apparatus to thereby prevent a liquid

crystal display panel from increasing in product price.
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crystal display panel fromincreasing in product

price. 21 CLAI MS 1. A nethod of inspecting an

array substrate which conprises a substrate, a

scanning line formed on the substrate, a signal |line
formed to intersect the 5 scanning line, a swtching

el ement fornmed close to an intersection of the

scanning line and the signal |iAé& a pixel electrode
connected to the switching elenent, a driving circuit
section including at |east one of a scanning |line
driving circuit which is férded dnMHe 10 substrate to
supply the scanning line with a drive signal and a
signal |ine dfi Fieh§ogi Péuilt SRISICER NSusHl isesawt elbs tgirdle
i ne Ztg a drive si naIb gnd an electrical _signa
suppW@ﬁﬁ d“POPREGSEnt RECSUBELFat 8, SCREMHBEhdd e formed on
co i Si ng; pPPLYLE e.driving circuit _section

w thehs Bdpac?aBtll=dbalan T athey Bty B yrigEeett ene

: . o L cal 2 el
Circytbnserki 9Aneand gk?EEﬁﬁﬁg EXE%Q?%S%g%R%dpgﬁ%FfeFo an

el ectrode; irradiating the eléctrica arge

el ecinedesutthoanoel eREr gBaRBARY aRH2@nkNePRCIiNG NG 1ne,
pi xel el ectrode based on information of a secondary

el ecarpnxebi eledttoae tbanepixdl tel eakr edetichiadi all@thent, a
wth the electron beam wherein the electrical signal
is sdppvied tdrthétdseethgn 2bctiddunigt asedeibsn bheowdh a
the electrical signal supply pad, and
scanning line driving circuit which is formed on the
substrate to supply the scanning Iine with a drive
signal and a signal line driving circuit which supplies
the signal line with a drive signal, and an electrical
signal supply pad formed on the substrate, the method
comprising:
supplying the driving circuit section with an
electrical signal to drive the driving circuit section
and electrically charge the pixel electrode;
irradiating the electrically charged pixel
electrode with an electron beam; and
inspecting the pixel electrode based on
information of a secondary electron emitted from the
pixel electrode irradiated with the electron beam,
wherein
the electrical signal is supplied to the driving
circuit section through the electrical signal supply

pad, and

the electrical signal is supplied from the
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the electrical signal is supplied fromthe 22

el ectrical signal supply pad to different regions in

the driving circuit section. 2. The method of

i nspecting an array substrate according to claim1,

wherein the swtching elenment and 5 the driving

circuit section are configured to include a

transi stor using polysilicon. 322The nethod of

i nspecting an array substrate according to claim1,

wherein the electrical signal is a clock signal. 10

4. Tﬁbeﬁﬁrh@@loﬁlgnsbesuPp@yapaartayd$ﬁbstéﬁtereglons in

according to claim1, wherein the electrical signal is

a st=r¢ E+§én§|@hﬁPulB sq@blieet hod of inspecting an

array sub tra& according to claim1, wherein the

driving c fcu Pe1@e§%eﬁiag iRePagbing pnuparpyysebstrate
cuits, forned on the

scan ine drivjin ir
subs ?%%lng £o ciagm f, wherein the sw1tch1ng element and

the driving circuit section are configured to include a
transistor using polysilicon.

3. The method of inspecting an array substrate
according to claim 1, wherein the electrical signal is
a clock signal.

4. The method of inspecting an array substrate
according to claim 1, wherein the electrical signal is
a start pulse signal.

5. The method of inspecting an array substrate
according to claim 1, wherein the driving circuit
section includes a plurality of scanning line driving

circuits formed on the substrate.



