*159159* 1  *@0002* DESCRI1 PT1 ON METHOD FOR
| NSPECTI NG ARRAY SUBSTRATES 5 Technical Field The
qmmﬂ mmwmﬂmn ion relates to a nethod for inspecting
al es. Background Art A liquid crysta

di splasgisdevice is used in various 10 conponents such
as a display unit of a notebook ersonal conputer

P
I ), a display unit of L cellular phone,
“WMWWHMIHMNWF; unit of a TV receiver. Thus, depending

on ,0 iquid crystal djsplay deyices, there is a
dermqﬁg’%?f or various sizes Eo?é Icl'pcﬁJi%l B &ﬁt%l di spl ay

devi ces, such as 12-inch and 15-inch display devices.
This kind of liquid crystal display device includes
an array substyatRopWhbrRhINgsEATENEPhRKAYAEERSFRATRS
non-di spl ay area surrounding the display area, an
opposite substrate that is arranged opposite 20 to the
array substrate, and a liquid crystal layer that is
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substrate. In the display area of the array substrate,

a pluraliTheoPrseanhi hgventésnane latpelsurtal iat yedthod for
signal 25 lines are fornmed in a matrix, and pixels

are fbrARECEBINgnEEF3ECEIBRE BESEhe scanning |ines and

signal lines. Background Art

A liquid crystal display device is used in various
components such as a display unit of a notebook
personal computer (notebook PC), a display unit of a
cellular phone, and a display unit of a TV receiver.
Thus, depending on uses of liquid crystal display
devicés, there is a demand for various sizes of liquid
crystal display devices, such as 12-inch and 15-inch
display devices. This kind of liquid crystal display
device includes an array substrate, which has a display
area and a non-display area surrounding the display
area, an opposite substrate that is arranged opposite
to the array substrate, and a liquid crystal layer that
is held between the array substrate and the opposite
substrate.

In the display area of the array substrate, a
plurality of scanning lines and a plurality of signal
lines are formed in a matrix, and pixels are formed at
intersections of the scanning lines and signal lines.

Each of the pixels includes at least one switching



Each of the pixels includes at |east one switching 2
el ement and a pixel electrode that is connected to the
switching element. In the non-display area, a scanning
line driving circuit and a signal line driving
circuit, which drive the pixels, are disposed. By
providing the 5 driving circuits . on the array
substrate, a thin liquid crystal® display device can
be formed. A plurality of termnals for

i nput £ pglQut ting.signals are provided on one side
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driViDgnéiaﬁyblngTﬁﬁxéﬁEQYaﬁabﬁtE%%ﬁaisl§HQJegﬁggnbocircuit,
an inspection step in order to defect a defect 1n"the

manuf elcf ohi dgivprohespixébst herenapepbken. st 8p. providing the
signals are 15 input/output to/fromthe term nals that

are pioivied obrcohesspdetbé theagr sapssubhseyabethandliquid
thus an inspection is executed. Jpn. Pat. Appln.

KOKAICPidF2 tatlieplaw. deviog1ean beJparmpdt . Applnrality of
KOKAI_ Publication No. 2000-3142 and 20 USP 5, 268, 638 .
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of the follow ng
driving circuit.

The array substrate is subjected to an inspection
step in order to detect a defect in the manufacturing
process. In the inspection step, signals are
input/output to/from the terminals that are provided on
one side of the array substrate, and thus an inspection
is executed.

Jpn. Pat. Appln. KOKAI Publication No. 11-271177,
Jpn. Pat. Appln. KOKAI Publication No. 2000-3142 and
USP 5,268,638 disclose techniques relating to ’
inspection methods and inspection apparatuses.

Jpn. Pat. Appln. KOKAI Publication No. 11-271177
discloses a technique having a feature in a dot-defect
inspection process in the inspection of an amorphous-
type LCD (Liquid Crystal Display) substrate.

This technique makes use of the following

phenomenon. Direct light of a DC component is made




phenonmenon. Direct light of a DC conponent is made 3
incident on the entire surface of the LCD substrate,
and the anorphous silicon filmsenses the light and is
rendered el ectrically conductive. By detecting a |eak
anmount of charge that is stored in a storage 5
capacitance, the condition of a fect can be

deternmi ned. The techni que of Jpn.” Pat. Appln. KOKA
Publ i cati on No. 2000-3142 takes advantage of such a

phenongRenLhal, wWhen %31 +8l,8cty on hean ﬁq zzthreg&iip%e erﬁdqlf%oraa te,

pi xel el ectrode, secondary el ectrons t
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thin-filmtransistor. The techni que of

al so makéeruegeedbcseteadary Rneeidtare .t haly YR KPIHLL 1ecak
when an el ectron beamis applied to the pixe

el ect amdent. of5chbasgkoshne adfs bm%&@ﬂiﬂ&:@h%&dﬂdﬁé d
crystal display devices of different sizes are

Sf or ne@aPafFtapnsabsthat esndhist oar ofi ackiededti wart hese
liquid crystal display devices have different sizes.
Ther e9£5eABLORAT or APey tPRhAE PSS L dpnaf Paltur Appd®. KOKAT

i pal s.that di ed_on the array substrates of
ai 11 e aniierogh ﬁﬂué?méﬁl?ﬁetakssy 2l raEeotopuch a
di ff j t Lnspect it i.s not .
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substrates by 25 using probes that are arranged Wth
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crystal display
thin-film transistor. The technique of USP 5,268,638
also makes use of secondary electrons that are emitted
when an electron beam is applied to the pixel
electrode.
15 Disclosure of Invention
When liquid crystal display devices of different
sizes are formed, array substrates that are included in
these liquid crystal display devices have different
sizes. There is no uniformity in disposition of plural
20 terminals that are disposed on the array substrates of
different sizes. Thus, when the array substrates of
different sizes are to be inspected, it is not possible
to use the same inspection apparatus. 1In particular,
it is difficult to inspect various array substrates by
25 using probes that are arranged with the same pitch.
The price of a product of a liquid crystal display

device is greatly influenced by the cost of the



device is greatly influenced by the cost of the 4
manuf acturing equi pnent. In the manufacturing

equi pnent, the inspection apparatus is indispensable.
Needl ess to say, the inspection apparatus has an

i nfluence on the product price. 5 The present

i nvention has been made in consi%eration of the above
probl enms, and an object of the ihvention is to
provide an inspection nethod for array substrates,

whi ch e _the caqst of an jnspection apparatus.
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price of liquid crystal display devices.” According to

an aspectuehcehenprégeplrodie@nidrhe. 15 there is

provided a nmethod for inspecting array substrates,
Swhi ch i ncl Gtkes paefsiemst imvieay isubstasatmerhanddig iat an

end portion thereof first pads for electric power

suppl FORPEReFatLPSt odr thy abevei pstoblelect modesnt oject of
inspecgedh and a second array 20 substrate having at
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second pads tot I'rst el ect _ (
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el ectrodes and the second el ectrodes,
changes or modifications need to be made for the
inspection apparatus, and can suppress an increase in
product price of liquid crystal display devices.
According to an aspect of the present invention,

15 there is provided a method for inspecting array
substrates, which includes a first array substrate
having at an end portion thereof first pads for
electric power supply with a first array and first
electrodes to be inspected, and a second array

20 substrate having at an end portion thereof second.pads
for electric power supply with a second array different
from the first array and second electrodes to be
inspected, electric powers being supplied from the
first pads and the second pads to the first electrodes

25 and the second electrodes, electron beams being applied

to the first electrodes and the second electrodes, and

an inspection relating to the first electrodes and the



an inspection relating to the first electrodes and the
5 second el ectrodes being executed on the basis of
information relating to secondary el ectrons that are
emtted fromthe first electrodes and the second

el ectrodes, the nethod conprising: connecting the
first 5 pads to an inspection pad_ with termnals

di sposed in a predeterm ned arraﬁgenﬁnt, bri ngi ng
probes with an arrangenent corresponding to the

predeterm ned ., arrangenent, into contact with the

t erni ﬁﬁcg,ndgﬁ&ecsﬁfﬁﬁ%ﬁ%@%&ﬁq%lmn tdra Regis 2f

el ectr h .executing an,inspection

rel at il%g%?gaﬁéjtnf i‘i{eg%henlgec G o esorbq‘art%ee%chr%rto”asr rf}pt are

subst kali @it NG LANREGE i1 stlt 23%. eg:eccroorgje P aadnsd :t%let hsee cond

i nspection pad wwth term na I sposed 1'n e

pr edeteeritiedear, M ttho PIdIAH NG the dﬂﬂﬁgg%ing the first
wi t hout changi ng the arrangenent thereof, into 15

Scont apadwi th the inepricndles, pard wa4RPlOERA rRl1eCidiisposed in a
power to the second el ectrodes, thereby executing an
I nspePredateahiniedy arg anigemeaton d rdlredino gesbefs twich an
second array substrate. According to another aspect of
t he pRESERESIENnFEETRERONHA®Ge tios tihveo wirdeid ta meinecd
for ins ectin% array substrates, each of which
i ncl uBES2RISHHELr APECORONRRICEN WA tH (el iteyrmdnadSankingy
l'ines g . pl.ur Ii& .of signal |ines are disposed to
ntor S08P 12488 SRS ?hﬁi lewe%oiﬂ GRS, Liffisth edes tradesd
100N the,gubslrakecuddn rgﬂngﬁ% %l%i% tQchakersections .
pf t he scan%ing_linesa and t he §igngIrF%ﬁ§§n§n§° e first
i ncl udescewbtiebi Bg ehement-g+ array substrate; and connecting
the second pads to the inspection pad with terminals
disposed in the predetermined arrangement, bringing the
probes, without changing the arrangement thereof, into
15 contact with the terminals, and supplying electric
power to the second electrodes, thereby executing an
inspection relating to the second electrodes of the
second array substrate.
According to another aspect of the present
20 invention, there is provided a method for inspecting
array substrates, each of which includes a substrate on
which a plurality of scanning lines and a plurality of
signal lines are disposed to intersect each other,
pixel portions, which ére formed on the substrate,
25 arranged close to intersections of the scanning lines

and the signal lines and includes switching elements

and auxiliary capacitors, and a regular pad group that



and auxiliary capacitors, and a regular pad group that

6

is provided to supply or output signals to the

scanning |ines and the signal lines, the nethod
conprising: formng in advance an inspection pad
groups including termnals of an arrangenent pattern
corresponding to an 5 arrangenent_. pattern of a probe
group of a prescribed inspection apparatus on the
array substrates even in a case where different kinds

f th . onne t ng_ass at d .
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i nes; and bringing,

time of an inspecti the
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i nspection pad groups of the array
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di ff etenhikabdsofwahhautanbamnghngpbReerar caRge’d@dhding to an
pattern of the probe group of the 15 inspection
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Descrjption of Drawings FIG 1 is a view for
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inspection, the probe group into contact with the

terminals of the inspection pad groups of the array

substrates of different kinds, without changing the

arrangement pattern of the probe group of the

inspection apparatus, thereby executing the inspection.
Brief Description of Drawings

FIG. 1 is a view for explaining a presupposed
technique of the present invention, that is, an
explanatory view showing a basic structure of an
amorphous silicon type array substrate;

FIG. 2 is a view for explaining a presupposed
technique of the present invention, that is, an
explanatory view showing a basic structure of a
polysilicon type array substrate;

FIG. 3 is a schematic cross-sectional view of a

liquid crystal display panel according to an embodiment

of the present invention;



of the present invention; 7 FIG 4 is a perspective
view of a part of the liquid crystal display panel;
FIG 5 is an explanatory view showi ng an exanple of
arrangenment of array substrates on a nother 5
substrate; FIG 6 schematically shows the array
substrate according to the enbodj nent of the
invention; FIG 7 is a schematic plan view that shows,
in enlarged scale, a part of a pixel region of the

array 10 %HQ§traLe shown in FIG 6, FIG_8 is a
schematic &ross-sédt ibMATSASSH iofe #/19Y qfi ¢ @3t @f the

di spl el i ncl ydi t.he array substrate shown in
FIG ;gqgﬁg_cgyggag gﬁgﬁlﬁgfpgx di ni ng the basic 15

structure ang operiat ign eg{ﬁal%'?laeéoﬁ‘é; r\&%“pes%@vh%%t (eirn fdcample

according to the enbodi nent of t i nvent1 on;
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array substrate according to a first enbodinment o
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structure of a part of an inspection pad array shown

in FIG 10FIGF| 6 sebRmedtiemitliycalhbloysstitws artray substrate
structure of another part of the inspection pad array
shown®FROTEERY 10; thRdepbopimentocifsths dxpykatavory

Vi ew show a i,n part of an array substrate '
accordi ng ?gGa gg&éna SfbsaApkeft Plan view that shows, in

enlarged scale, a part of a pixel region of the array
substrate shown in FIG. 6;

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

FIG. 9 is a view for explaining the basic
structure and operation of an electron beam tester
according to the embodiment of the invention;

FIG. 10 is an explanatory view showing a main part
of an array substrate according to a first embodiment
of the invention;

FIG. 11A schematically shows the structure of a
part of an inspection pad array'shown in FIG. 10;

FIG. 11B schematically shows the structure of
another part of the inspectioh pad array shown in
FIG. 10; and

FIG. 12 is an explanatory view showing a main part
of an array substrate according to a second embodiment

of the invention.



of the invention. 8 Best Myde for Carrying Qut the

I nvention An inspection nethod for an array substrate
according to an enbodi nent of the present invention
will now be described in detail with reference to the
5 acconpanyi ng draw ngs. Presupposed techni ques of the
invention are first described. Ag is showmn in FIG 1
and FIG 2, array substrates falF into two types: an

anor phous silicon type array substrate and a

(Xt ended G st o0 MRAPay P e 2t Wil e, i HHER PO

b Son DA ERL DS AL eod NS BB iel.lsELe

ot her “had o (B R S LTS fBLe Ty Fverfion

| ncl uda) idadil et dibddia Piadlai 1601 0 refonce to the
scanning line driving circuit 40 and a signa I ne

Sdri vi agcompeuiing) drewidigsii ng al | XY- coordinate

pi xel s. These circuits are conposed of thin-film

transi st or FHEFRRDOS I} roechhiegues o Natise of n@énpach are first
groups, PDp .need to be provided only for the inputs to

the sE&RMTHGSd ne Adr ilA poeimr el tFI4D ahcaned PG - 13 nearray
drivingacirc [ 0, .the nunber of these termnals is

t » '
about 365 1A Ietshgar}&n&fn&& FHihd YRSote S AR RIFQWy silicon
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10Pi xel s08gk?8t30  Taking an XGA (extended Graphics Array) as
an example, an amorphous silicon type array substrate
includes a pixel region 30, and pad groups PDa
comprising about 3000 terminals fér connection to
external circuits. On the other hand, a polysilicon
15 type array substrate includes, in addition to the pixel
region 30, a scanning line driving circuit 40 and a
signal line driving circuit 50 for driving all XY-
coordinate pixels. These circuits are composed of
thin-film transistors (TFTs). Since the terminals of
20 pad groups PDp need to be provided only for the inputs
to the scanning line driving circuit 40 and signal line
driving circuit 50, the number of these terminals is
about 300.

In the manufacturing process, the array substrate
25 requires a product inspection. Examples of the tester
for inspecting the condition of the pixel region 30

include an electric tester and an electron beam tester



include an electric tester and an electron beamtester
9 (hereinafter referred to as "EB tester"). In an

i nspection using the electric tester, a charge is
stored in an auxiliary capacitor of the pixel portion,
and the stored charge is read out by a probe. In an 5
i nspection using the EB tester, a charge is stored in
the auxiliary capacitor of the pi%el portion, an

el ectron beamis applied to the pixel portion, and

emtted secon? r% eI ctrons are detected. In the case
wher e (FRESARB gﬁ us FFESnthﬁé aFPayest6rsubst L8t 1

the gl t bout 3000
or obetar e hbbne B8 YT sRer RaSPRepEat ohets: fcgnache Lo
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hi gh. In the case ere ysilicon ty €
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about 15 300 probes ar% %ecegsari for thg [ EpecteionIn an

5 Al t holigbpetbeonuabengothpr pheseBeERSSAl ¥hhEgkOWB! stbhR@d in
i nspection has to be executed via the scanning |ine

drivittge guxcliérdOcapacstgnabfl the dikeilngoekiodi,t an
50, and the quality of the inspection wll

det er¢ be@EEon | Rean aﬂdappbhedstgnaheppmseéspngtﬁon t had
i nspectjon becones | ex. On the other hand, in the
case ?ﬁ%?%e@h%e%ﬂ%?%ﬁbu%legFFPéénaF9p@eﬁﬁﬁ59d3ubstrate
IS inspect charges are stored

f gg g t he EB ter I €
in auxiliary PEor¥ 8Fe2§ Eli@PrBBPgPoﬁ%l&Fﬁnpéﬁpe array
logroup§%g§p 5{8n1§0£H9§$§€ tg?lpg Brihyscthe; tester, about

I nspection using t
3000 probes are necessary for the inspection. Since

the probes are very expensive, the cost will be very
high. In the case where the polysilicon type array
substrate is inspected using the electric tester, about
15 300 probes are necessary for the inspection. Although
the number of probes necessary is lower, the inspection
has to be executed via the scanning line driving
circuit 40 and signal line driving circuit 50, and the
quality of the inspection will deteriorate. 1In

20 addition, signal processing for the inspection becomes
complex.

On the other hand, in the case where the amorphous
silicon type array substrate is inspected using the EB
tester, charges are stored in auxiliary capacitors of
25 pixel portions via pad groups PDp from common probes,
and thus the inspection using the EB tester is

executed. In the case where the polysilicon type array



executed. In the case where the polysilicon type array
10 substrate is inspected using the EB tester,
charges can be stored in auxiliary capacitors of

pi xel portions via the scanning line driving circuit
40 and signal line driving circuit 50. However, since
the pad groups PDp 5 include various types of
termnals for different signals,!4t is not possible
to easily store charges Using the conmon probes, as

in the case of the L anorphous sjilicon type array
subst rsaqoes.t.r'lantee fourt BREMIES U H Rt %/get%mlpho@lsarges can

silic e array. substrate and polysiljcon type .
arr ay%s ust])tg?trtr%#)emaraeu’%/ et e%afi%‘:rjh‘@of%b ? @c’fﬁ)’i cPC;rtlons via
t est en FB s tee have, feen descr.i . ,
descritg%ingsr;: i's ll—gsvl:lnneof alevrrlg}foc Lg?ullthsgec?r?l\%gsit%al line
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25 )Igeferlri ngto AG 3and G 4 allr}lg%qur%‘ chpys(?ag% oups FUp
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substrate is described. The polysilicon type array

subst Fageails,r éfterisechotto pass s'iarlreayt s st 1At &stde’ dibrges
the description below. As is shown in FIG 3 and 20

FIG #51fHe thieggoameny stralbedi s pisayt mpare den wdescian
array _substrate 101, an opposite substrate 102 that is
arr an@@&rpg‘ob‘é SppdSed fyPeharFavay diistatat.e with a
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substrate are inspected using the electric tester and
EB tester, have been described. Next, a description is
given of a method of inspecting the polysilicon type
array substrate using the EB tester.

15 Referring to FIG. 3 and FIG. 4, a liquid crystal
display panel including a polysilicon type array
substrate is described. The polysilicon type array
substrate is referred to as "array substrate 101" in
the description below. As is shown in FIG. 3 and

20 FIG. 4, the liquid crystal display panel includes an
array substrate 101, an opposite substrate 102 that is
arranged to be opposed to the array substrate with a
predetermined gap therebetween, and a liquid crystal
layer 103 that is held between both substrates. The

25 predetermined gap is provided between the array

substrate 101 and counter-substrate 102 by columnar

spacers 127 that serve as spacers. A peripheral
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spacers 127 that serve as spacers. A periphera
portion of the array substrate 101 and that of the
opposite substrate 102 are bonded to each other by a
seal nmenber 160. A liquid crystal inlet 161, which is
formed at a part of the seal nenber, is sealed by a S
seal ant 162. Referring now to FlI 5, the array
substrate 101 is described in detail. FIG 5 shows a
substrate ("nother substrate”) 100 that has a greater
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array substrates 101 is described by way of exanple.
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a sub-region, which characterizes the present

i nvens¢ahanhsleRll be described later in detail. As

is shown in FIG 6, a plurality of pixel electrodes P

are arrangBEfPETrangafPix tionFlke firxéhe 20 negyisoips3®adre 101
the array substirate 101, The array substrate 101
incluﬂ%s¥e?ﬁr Bﬁgt?ﬁn Bbathe pFXEl SepBerFodesubstzate
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col l ectively represen

al on HQMQr?£¥FQ§bF£F§£e?|eiﬁrgggsggémgﬁgrgpﬁgptép’FIG. 5,

plurality o ignal Trnes X

col | acid ubié epsgsent adobyohXiL Ligh gha 2LaRoSed,

al ong colums of the pixel electrodes P. Further, the
substrates 101 are formed. In general, when array
substrates 101 are formed, the mother substrate 100 is
used. The structure of one of the array substrates 101
is described by way of example. The array éubstrate
101 includes a main region and a sub-region, which
characterizes the present invention, as will be
described later in detail.

As is shown in FIG. 6, a plurality of pixel
electrodes P are arranged in a matrix in the pixel
region 30 on the array substrate 10l1. The array
substrate 101 includes, in addition to the pixel
electrodes P, a plurality of scanning lines Yi, Y2,
(hereinafter, collectively represented by "Y") that are
disposed along rows of the pixel electrodes P, and a
plurality of signal lines X1, X2, ... (hereinafter,

collectively represented by "X") that are disposed

along columns of the pixel electrodes P. Further, the




12 array substrate 101 includes sw tching el enents
TFT SW that are arranged close to intersections
between the scanning lines Y and signal lines X a
scanning line driving circuit 40 that drives the
scanning lines, and 5 a signal line driving circuit 50
that drives the signal |ines. Each TFT SW when
driven via the associ at ed scannﬂﬁg line Y, applies a
signal voltage fromthe associated signal line Xto

the a | ate i xel el.ectrode P. The scanning |line

drivi%%ggﬁréﬁgﬁ Eﬁ%gné%lsPQﬁ&Pd@Fnéw&FFﬁ%ﬁg @hﬁﬁfnt%?TFT sW
i gh e ([ of , the_ array substrate an

e p6eadon A A C g dar n oF R Ree PegieRn the

30. Tbeaseangi N4nkisne ghhvgﬁ%gaﬁiﬁﬁ%@%d§gf%$%f§5ug%#gline

line driving circuit 50 are conpose

poIysﬁkﬁOmﬁgseﬂE@QQGUQbO&hﬁk|G&ivegi%%etg%agﬁlngmﬁiﬁg%, and
array substrates 101 are arranged on one side f

Sdicing bigeslodinhbedmivhiay subsuiat 80108atEachvel thlesignal
array substrates 101 includes a regular pad group 20
arraylPmpseconprising a plurality of termnals that are
connected to the scanning line driving circuit 40 and
si gnal | i n&2@pRi ¥FAgSHi r when §@$V€neVﬁQQMha{apa@ggfm@m
array_P IS used to input different signals an o]
inpu??%%?%b?gii%ﬁ%c?ioﬁggibﬁﬁl§.sTﬁéaérVﬁ}t§GBsfFQme§he

et E b N R T

1010 FIG de ARG PP G §heas£gﬁﬁbgﬁ line driving circuit 40 and
signal line driving circuit 50 neighbor end portions of
the array substrate 101 and are disposed on an outside
area of the pixel region 30. The scanning line driving
circuit 40 and signal line driving circuit 50 are

15 composed of TFTs using polysilicon semiconductor films,
like the TFT SW.

The array substrates 101 are arranged on one side
of dicing lines on the mother substrate 100. FEach of
the array substrates 101 includes a regular pad group

20 array PDp comprising a plurality of terminals that are
connected to the scanning line driving circuit 40 and
signal line driving circuit 50. The regular pad group
arréy PDp is used to input different signals and to
input/output inspection signals. The array substrates

25 101 are separated and cut out by dicing the mother
substrate 100 along their edges e (FIG. 5).

Referring to FIG. 7 and FIG. 8, a further
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13 description will be given by taking a part of the

pi xel region 30 showmn in FIG 6 by way of exanple.

FIG 7 is a plan view, and FIG 8 is a

cross-sectional view. The array substrate 101

i ncludes a substrate 111 fornmed of 5 a transparent

i nsul ating substrate (glass) (FIG 8). [In the pixe

region 30, a plurality of signallfines X and a

plurality of scanning lines Y are arranged in a

matrix on the substrate 111. TFTs SW(see an encircled

port i ORST71PFHORI Bl 1) bar gigrBvbiedakingaghpefrt1@f the pixel

i ntersections.between.th ignal lines and scanning ,
IinesFeqﬁ%nTéq %ﬁ?WHcFﬂdggéa ge cYRYultof*eMPAe112FIG. 7 is

havi ng ?Pgﬁc9{g&?iQa&eg&enSB1%%38a%%g%%gﬁgggﬁggg&oggew. The

pol ysilicon, and a gate elecCtro

ext enst PRy, of ub bers€aNDhNY; LENGads gnsﬁggkﬁggg’lii formed of
plurality of striped auxiliary capacity [rnes 6,

whi cha consispatenBUXhbh 85 Y1 63P36bEY ragkeNgibss13krrales) |
formed on the substrate 111, and the auxiliary

capacin yche nesxdll6reqiend3on papabkelit9 bhes2@nal lines X

scanning line Y. In those portions, the associated

pi xelard extp baesl Pt aref f scardifgetinasencarel edranged in a

portion 172 in FIG 7, and FIG 8). To be nore

specif3 1% Hen St comerRieratefilhs 11PTsafid dagel hargncircled
el ectrodes_113 are formed 25 on the

gﬁﬁ?ﬁ%@%ﬁﬁ Bt a Yt e’ | n3EF BT RRLEPANRE1IBAFE OF
o1 e G 401 PP BLLACLROL 00,0 PRI SONOUELOL
lines.

The TFT SW includes a semiconductor film 112
having source/drain regions 112a and 112b formed of
polysilicon, énd a gate électrode 115b that is an
extension of the scanning line Y.

In addition, a plurality of striped auxiliary
capacity lines 116, which constitute auxiliary capacity
elements 131, are formed on the substrate 111, and the
auxiliary capacity lines 116 extend in parallel to the
scanning line Y. 1In those portions, the associated
pixel electrodes P are formed (see an encircled portion
172 in FIG. 7, and FIG. 8).

To be more specific, the semiconductor films 112
and auxiliary capacity lower electrodes 113 are forméd
on the substrate 111, and a gate insulation film 114 is

formed on the substrate including the semiconductor

films and auxiliary capacity lower electrodes 113.



14 Like the sem conductor filnms 112, the auxiliary
capacity lower electrodes 113 are forned of

pol ysilicon. The scanning lines Y, gate el ectrodes
115b and auxiliary capacity lines 116 are di sposed on
5 the gate insulation film 114. The auxiliary capacity
lines 116 and auxiliary capacity | ower-el ectrodes 113
are di sposed to be opposed to eaél other via the gate
insulation film2114. An interlayer insulation film 117

red h t | at film 114 that
hel & EEelgﬁ@Lgigﬂzﬁ%@hgiﬁwﬁgQ%QS dae ém@t@w?aégjm§5b
d 1 Contract el ectrodes
?gl angé%ﬁ |gna a0|hé§t§0§%é %ﬁarﬁéﬁ &R e
T erbaygt i asubet | 90T LUy THRerc38E  gigorroces

el ectrodes 121 are connecte

regl0m$5513ﬂd05uk3§1§§9‘EQPQHEE%O 15%@511%1%r%na1§$%sed on

pi xel el ectrodes P via contact Thé = Si

51inestXeageteonneqtadiba EBQmSQQﬁce/@EQ'qu1QQan cafgcity
112b of the sem conductor filns via contact hol

A protenesvélsnauﬁahu@mlﬁaky1&33ab$t@0&6ﬁérO%Qéct&B@es 113
contact el ectrodes 121, signal lines X and interlayer

i nsul a¥¢ oRL$PPaPd1To barohppsedntbheachr otheti vea the gate
insulation film 122, striped green color |ayer 124G
strlp%ﬂs?%ﬂtkﬁpoﬁliﬁyéi4124$Pahﬂt§FﬂﬁM@é 25sblegsiconl ilm 117

2 | t t el ed in a uxt aposed
f 2oni oh.CRTbon BFF Gt iééﬁﬁgﬁpp%eﬁllmkaiélthat includes

1Oe|eCt{ﬁge§cgnn¥Q§C?igég 9r8§9e electrodes 115b and

auxiliary capacity lines 116.

Contract electrodes 121 and the signal lines X are
formed on the interlayer insulation film 117. The
contact electrodes 121 are connected to the

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

20 A protective insulation film 122 is formed over
the contact electrodes 121, signal lines X and
interlayer insulation film 117. Further, on the
protective insulation film 122, striped green color
layer 124G, striped red color layer 124R and striped

25 blue color layer 124B are alternately arranged in a
juxtaposed fashion, thereby forming a color filter.

Pixel electrodes P, which are formed of



is transparent electrically conductive filnms of ITO
(IndiumTin O«ide), etc., are forned on the color

| ayers 124G 124R and 124B. Each of the pixel

el ectrodes P is connected to the contact electrode 121
5 via a contact hole 125 that is fornmed in the color

| ayer and protective insulation film122. Periphera
parts of the pixel electrode P ar® | aid over the

auxiliary capacity Iines 116 and signal lines X. The
auxi l'i capac ment 131, which is connected to
10 thé pif PSR gqgcq (nQQHﬂ¥9£9¥ﬁiQﬂb@#iQﬁqﬁTo

t I s e The col u s acer
e P S G e
124G 1élytei1i@uq|24@| | 1@Q|RU'£'?1<’H 12%%acer5%c1r?%?'rlt§if”§>tixel

shown, a plurality of columar i's spacers

f or nedlentrbecse®past icvaneeied kayehs Mddya dasid ode 121
density. An alignment film128 is formed on the co

5IayergliZ&GpomEARtahdlb24BSamﬁatpu&eEdﬂmgaiﬂﬁﬂghépcolor
The opposite substrate 102 includes a substrate 151
as a tRr¥EASpanrdnprofsgltaviendnzdlsuhistr fidm A20npoFdrd pheral
el ectrode 152 fornmed of a transparent material such
as | TBRTRAd°AntARi GAEAt efliecirots3 Papees dedes siveal fthe
formed on,the substrate 151. VVth reference to FIG 9,
baS|caH§f%é?§yr8F8FFﬁ§y LoneRe Lilhs otk Séandt BédesoK. The

LQSIg%ne%l§#ggtEgé%%%gyon%g§%§§ggaﬁédWEFF ?i%gkﬁ%EECted to
10the pixelpekeetLoder Pogn bhef8ﬁ89§55§tgsagq g%&%ﬁ%ary
dICIng the array substrates$ 1
‘capacitance for storing charge.

The columnar spacer 127 (see FIG. 7) is formed on
the color layer 124R, 124G. Although all columnar
spacers 127 are not shown, a plurality of columnar

15 spacers 127 are formed on the respective color layers
with a desired density. An alignment film 128 is
formed on the color layers 124G, 124R and 124B and
pixel electrodes P. The opposite substrate 102
includes a substrate 151 as a transparent insulating

20 substrate. A opposite electrode 152 formed of a
transparent material such as ITO, and an alignment film
153 are successively formed on the substrate 151.

With reference to FIG. 9, basic matters relating
to the inspection method for the array substrate 101

25 using the EB tester are explained. The inspection is

executed after forming the pixel electrode P on the

substrate and before dicing the array substrates 101
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16 out of the nother substrate 100 al ong t he edges e.
A plurality of probes, which are connected to a

signal generator and signal analyzer 302, are
connected to the associated pads 201, 202. Driving
signals, 5 which are output fromthe signal generator
and signal analyzer 302, are suP lied to pixe
portions 203 via the probes and gads 201, 202. After
the driving signals are supplied to the pixe

portions 203, electron beans EB, which are emtted
from A ePectPomabNBEaftRbFeEe3890 atengpphregdess .

the pi xel i . By .th l'i cati on, d
el octrons BEPIRATLH5E) BEeRECERSH | HUbERoRIERGORNEE ST to a

ti 3 1Lt t SE
e deng e B oai et Bl oA o EcRRBr TEE-"3RE ' 828 S5nnected
secondiryh el £65500$ S 9L&s i SoP! of’?ﬁt-' OB’i\hv-H?;Eanals,

vol tage at a location from which e seconda

el ectwloinsh Sirareugpht t edom! PheéhgighASPgEhb @At 8FERANdt B€gnal
pi xel portions 203 of the array substrate 101 are

el ectanlafigr st@hnesrdystpel dedviogpigegnabrtionst B3 via
si gnal generator and signal analyzer 20 302. The
scanrfiliy) RECkes rard pads | 205yn20% t hAfher tbandirayiod

the el ectron beam EB over the surface of the arra
substFHAR YD 1B TGN EPP 5o nbie chRedP bye hr Pent aons 203,

0t Tl O dLis sepondary o o5t L0y MLER a0E o ctron

25 Shannh SAgeLat o, i Agals QUALYERL SBRAL BLERLons. oy

info@ﬂgiéﬂbf¥c§€¥bﬁgcggggﬁaa§§e@ié99§0n¥h§Ehth§t8§gbresent
voltages of the pixel portions 203 are emitted. The
secondary electrons SE are detected by an electron
detector DE. The secondary electrons SE are
proportional to the voltage at a location from which
the secondary electrons SE are emitted. In the
inspection step, the pixel portions 203 of the array
substrate 101 are electrically scanned by the driving
signal from the signal generator and signal analyzer
302. The scanning is carried out in sync with the
scanning of the electron beam EB over the surface of

the array substrate 101, which is indicated by arrow

j

Information of the secondary electrons, which are
detected by the electron detector DE, is sent to the
signal generator and signal analyzer 302 in order to
analyze the pixel portions 203. In addition, the

information of the secondary electrons, which is sent



17 to the signal generator and signal analyzer 302,
reflects the response performance of each pixe
portion to driving signals that are supplied to
termnals of the TFT of each pixel portion 203.
Thereby, it beconmes 5 possible to check the voltages
of the pixel electrodes P of ea g pi xel section 203.
In other words, if the pixel portions 203 have
defects, the defects can be detected by the EB

teste 3 an _enl ed vj ew of a part of the
array% 10%§L€§%P§?egfﬁfr %ﬁ %%uﬁﬁﬂ%¥%ﬁr 302,

regul 8k fpadt sOkAWP LAl rovi ded,in this
pa?t of the Sarﬁayr%u %%Fng %g%&mfﬁeear afa§ﬁb§¥¥%ﬁ%ap°rtlon

101 i mel ugesingn sahay sSyhshr ate mipnedi o 191a.and o .
an array sués?ratg 3u§ regi on 10%%1p hat i s 9 oCat é ats o

out si deet MET1bfarkay pukelr abe BN 208gi OfLLQLR., Af it Lk e comes
the inspection, the array substrate sub-region 10

Sis tﬁRéﬁléﬁaytOfoheekanpbeVOEYadéaWbﬁgt&eS@ﬁk@Q %Q%%trodes

along a dicing line e2. The array PDp of regular pad

group8 Ph EREhaPiagl s0ctibst R&Be ndnnotegiromoldka arfe the

connected.to the scanning line driving circuit 40 and

si gnaP* f?%epOHFFQPﬁgzeﬁrbaVﬁ defshbwm theFHEIeetvhgan be

W rin Th ning line driving circuit
BeraPESi oy "Ep RRg R

and signa €t 50 are | ocated on the

I d t but de iction thereof is
ogrf[eélhggga Eg g?e?h?%é? 8thﬁé ergyaPBBrEfOFhéhe array

10 regul b PaLa Gs 0UPS, AKE §ﬁ§§§'£hegxa§§lgeggl9ég8?ar pad
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groups, into two contro
group array PDp that is provided in this part of the

array substrate 101. The array substrate 101 includes
an array substrate main region 10la and an array
substrate sub-region 101b that is located outside the
array substrate main region 10la. After the
inspection, the array substrate sub~-region 101b is
taken away, for example, by drawing a scribe line along
a dicing line e2.

The array PDp of regular pad groups in the array
substrate main region 10la are connected to the
scanning line driving circuit 40 and signal line
driving circuit 50 shown in FIG. 6 via wiring lines.
The scanning line driving circuit 40 and signal line
driving circuit 50 are located on the lower side in the
Figure, but depiction thereof is omitted here. The
terminals of the array PDp of the regular pad groups

are classified, as regular pad groups, into two control



18 pad groups CTL1 and CTL2, and four video pad
groups Videol, Video2, Video3 and Videc4. A clock
signal, a start pulse signal, a high-level power and
a lowlevel power are input to the control 5 pad
groups CTLI and CTL2. Video signals are input to the
vi deo pad groups Videol, Video2, .Video3 and Vi deo4.
Taki ng an XGA (extended G aphics ray) by way of
exanpl e, the nunber of term nals of each of the

contraql ro CTL] CTL2 |s.26. The nunber of
10 te r?idngl%gug)fs sach 69 e KA PP Hr oliFie i Rpsd| groups

Vi deozy; jMicdeod sand Vi daest d?s 2% Hljet(%hf ot her hand, an

array PDs of inspect’ion pa groups erei nafter

referred tq Qﬁd'd]@%%ﬁ-failqn Pagd 4 o %{ﬁlesaélfssa%#%%iy,s a high-level

provi ded on the peripheral part of 't

subst pawe rsabdr egilow-1@421 Pravdmspectipudad HOWntrol
array PDs is connected to the regular pad group array

SPDp vhadwiorprgsl CAES. aTle CIrauct Wrhisleaf dikmadlnspead iofput to

pad group array PDs is inportant in the present

i nventN8nVitge pedi gspedtsi ¢ dead griouie e, r 4ii Ry drikevideod .
the r lar pad roug array PDp, include, as

inspeﬁgﬁéﬁgpﬁa §Pguﬁ§,tﬁ%€eds@Bﬁ@gﬁﬁﬁbwgﬁéddgﬁuup@y of

sCTL1 and sCTL and four sub- videq pad groups

SVi de%f(‘,amgi/?degﬁ? BUMAES3 Cdnd eSWiideds. OfTiRacl dtth tikisa control

. [ L0 Th
i i e oor Bt ORBERSaler st i codhe rbsRLOT

10 Vi deoge r¥i 804 EF gécﬁ8§fHQEeTQ€d%%t%%@a5%6y§§rva&%%&,
6]
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groups are as foll ows.
Video2, Video3 and Video4 is 50.

On the other hand, an array PDs of inspection pad
groups (hereinafter referred to as "inspection pad
group array") is provided on the peripheral part of the
array substrate sub-region 10lb. The inspection pad
group array PDs is connected to the reqular pad group
array PDp via wiring lines.

The structure of the inspection pad group array
PDs is important in the present invention. The
inspection pad group array PDs, like the regular pad
group array PDp, include, as inspection pad groups, two
sub-control pad groups sCTLl and sCTL2, and four sub-
video pad groups sVideol, sVideo2, sVideo3 and sVideod4.
The width wla of each control pad group CTL1l, CTL2 is
5.0 mm. The width wlb of each video pad group Videol,
Video2, Video3, Video4 is 34.888 mm.

The intervals of the pad groups are as follows.



19 The interval w2a between the sub-control pad group

sCLTI and the sub-video pad group sVideol, as well as
the interval w2a between the sub-control pad group
sCLT2 and the sub-video pad group sVideo4, is S 15.747

mm The interval w2b between the sub-video pad group

sVi deol and the sub-video pad group sVideo2, as well

as the interval w2b between the $8b-video pad group

sVi deo3 and t he sub-video pad group sVi deo4, |3 ;

36.612. mm _The_ interval w2c between the sub-video pa

10 griﬁﬁ é%?ﬁﬁgig Haath@tgﬁﬁnvFaéoSHQGC@P6€§13V@@9630UP
thls fas ion, the inspection_p

groups arggé g Sed "R vh ﬁPeBé?egﬁPHBdSVﬁééPGal§s Ted L as

nunbe f f u ontro p

S e e L

CTL2, st8T26andhenbughsgL9 e ub-yi deo
pad g?oup s%pdeol g%’dgogeg %ggegkgugvsg§8§°§llﬁé t he

5vi deolpadd yramp VTEeOhntHEd§Q2w2M‘E@Q%eeM.@ﬁ@4subsv§@eo pad
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The termnals that constitute these inspection pad
groupgreve avyidegkdand phedsterwided patit gkbsp s20dl®2, as
is shown in FIG Ila and FIG Ilb, the intervals
betmé%%@%e@%1ﬁ%@sleFefﬁaé262bfb@heesubth30ﬁub0V1pad pad
group CTLI are de%ern1ned in accordance wth a

predeQEﬁ%Pn%%l%%? efhd fhe FH?EV%@POMBadeFQEQn;V@g@04 is
t I and the int w3b between the 25
tiﬁmﬁﬂ%% {Ez““%\hd “g%éahfat%ﬁ%a ntervaetiReNhERRe8HPTKédeo pad
ot ;€ deS| ned. i,n _accordance ,
SRR e b TR R ST

Probe3s.33 mm. 1In this fashlon, the inspection pad groups
are disposed with predetermined intervals. -

The number of terminals of each sub-control pad
group sCTL1l, sCTL2, like the control pad group CTL1,
CTL2, is 26. The number of terminals of each sub-video
pad group sVideol, sVideo2, sVideo3, sVideo4, like the
video pad group Videol, Video2, Video3, Videod4, is 50.
The terminals that constitute these inspection pad
groups are arranged in predetermined patterns.

As is shown in FIG. lla and FIG. 11b, the
intervals between terminals cl to c26 of the sub-
control pad group CTLl are determined in accordance
with a predetermined pattern. The interval w3a between
the terminals cl and c2, the interval w3b between the
terminals c¢2 and c¢3 and the interval w3c between the
terminals c3 and c4 are designed in accordance with the

intervals of the terminals that constitute the probe



20 groups. Simlarly, the intervals of termnals V1

V50 of the sub-video pad group sVideol are

determned in accordance with a predeterm ned
pattern. The interval wda between the terninals VI
and V2, the 5 interval wib between the terninals V2
and V3 and the interval wic betgfen the termnals V3
and V4 are designed in accordan

of the termnals that constitute the probe groups. An

I f th r.ucture qf the inspection pad 10
G oup 2Ry DS HC ety deicri Bt W L 116 SHaW ke V1 to

group -arr

SUIT) 820 b b ALV Pl LS AP O PO IO e

and the interval s of

pad gﬁ.@uﬁc@b&d%?ltceaﬂdiﬁ%?%etpe:re@é)ceeq:{nviq'ljéﬁe%a d.are 5ot
in accordance with the |nt§rvals of the probe .
of 15iatpresdr idedbetspes! it aRRAHUS for JNERACT ik
array substrate 101 the intervals of the probes of

& with the intervals

e grooups

Seach iptebwadr odp. bdherenhe har raynguasty ate aHL Wo tdhd the

the above- described structure is to be inspected by

t he EBNPOrvasdt Wdc bréwpeobédearte rodimadat 6 tamd hel are
termnals of = the inspection pad group array PDs. A
charga I 13?X f th i xel rtions
auxi | j . acity elenents o] e pi xel po

203 v#%g%ﬁggﬁgrgbéé.cﬂpggﬁgﬁﬁg Ehgr §Eobs sEowRs-at ed,

an el ectrop,23,

SPFLINGHc dRUPSFEIPRCENY ik Eheeliaderodds R farde

Iscapplied to each pixel portion,
and secongggghe?gc?§§n§%éﬁfﬁﬁgﬁ F&gﬁl AciSHeeiion pad

10 porti @Bo@}iﬁ:%rggyeﬁbgdhaghsgghyde§QQQb@idX%£er%r.ti M 2Ru1dg
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I'S I Nnspec

suffice if the intervals of the inspection pad groups
and the intervals of the terminals of each inspection
pad group are set at predetermined values, and are set
in accordance with the intervals of the probe groups of
a prescribed inspection apparatus for inspecting array
substrate 101 the intervals of the probes of each
probe group.

When the array substrate 101 with the above-
described structure is to be inspected by the EB
tester, the probes are connected to the terminals of
the inspection pad group array PDs. A charge is
accumulated in the pixel electrodes P and auxiliary
capacity elements 131 of the pixel portions 203 via the
probes. After the charge is accumulated, an electron
beam is applied to each pixel portion 203, and
secondary electrons emitted from each pixel portion are

detected. Thereby, each pixel portion 203 is inspected
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21 as to whether or not it contains a defect. To be

nore specific, the electron beans are applied onto

charged pixel electrodes 2, and secondary el ectrons

emtted fromthe pixel electrodes are detected and

anal yzed. 5 Thereby, inspecting whether the pixe

el ectrodes normally stores eIecEEic charge or not.

The inspection, in this context; " refers to

i nspections relating to the pixel electrodes, which
el ectrodes P

2o, S8 QOSSR T LIRS, SAGLHEE £ vo o

t hensel ves, ['sO “de

Conne%b@@i@@cgh%heiéggct§%%pk%%%%sar%pgﬁﬁﬁﬁgﬁé%ﬁﬁg%jgggrged

auxiliary capacity elenents i nclu g

el ect podes. cAceerdBg B0 Lhe iSRRG Fﬁéé%%%% lertit& ed
e

array substrate according to this enbodi nent,

arr ayftémsthst pake11@leks roderecled ddta R IahsPeGd 19/ ed.
pad group array PDs that is designed in advance in

accor aacebyw thsphetanganpemdetr aheppdbed. el roeran

in the case. where different kinds of liquid crystal

di spl A§rHdvi¥e8toare edepériinspbetrgd, orheocdr.r afjpenent

of the inspection, 20 pad group array PDs of the array

subst 18FRS161°Ps lBeEBéﬁeHOPﬁeéévaﬁééeFﬁ &ecdngases ons

o LOE BLLSIOSTERL oTLBl2hEe TIELEP, LORECton® o

e R EIeLLe SEe ety LR el e, o

mspoct i on 5a0_ grous Sreay: PBso Sorece Bly Forngd tael

conf s et orddies ar 6 800QEEBELOf oFhehe auxiliary capacity
elements 131 including the pixel electrodes.

According to the inspection method for the array
substrate according to this embodiment, the array
substrate 101 is inspected via the inspection pad group
array PDs that is designed in advance in accordance
with the arrangement of probes. Thus, even in the case
where different kinds of liquid crystal display devices
are to be inspected, the arrangement of the inspection
pad group array PDs of the array substrate 101 is
designed in advance in accordance with the arrangement
of probes. Thereby, inspections can be executed using
probes that are common to each kind. Even in the case
where the arrangement of the regular pad group array
PDp in the array substrate main region 10la is altered,

the arrangement of the inspection pad group array PDs

is forcibly formed to conform to the arrangement of the



22 probes of the inspection apparatus. By devising
conbi nati ons between the probes of the inspection
apparatus and the array substrate, there is no need to
use di fferent probes for each kind. Thus, an array 5
substrate for 12-inch devices and an array substrate
for 15-inch devices, for instance, can be inspected

wi th common probes. Ther eby, t he4€ost for t he _

i nspecti on apparatus can be reduced, and high-quality

I nspegt | can_ _be executed. 10 The flexibility of the
insBe%%ﬁ%%%aﬁgaFaFugnfgﬁcgéOneﬁﬁﬁﬁﬁ@&PsandthfFWH?E@WQ
f oc ' i ' [ changes nodi.fi cati ons
pave. CorpafaciBntlLEL.SEh She IO saa%;;tgteugn;,smo&éon
d hSe +1 I (A 0 anel.s can
o Suapa2itud Lhacthe ARy SLIRELSSR, O LBIIR P pesd to

of detiset nyerpreduchsodbs lrbqUicd cr ¥Sha!. dirsplsay ap array
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anot her enbodi nent of the present invention.
Shomsfornlénﬂapgedeg¢abs, for2@npanhcef aAnabekaynspected
substrate 101, and an exanEIe of a regul ar pad group
array"PER SAU™MaR PRePesti oRhpagbsy r ape PDst fhat taee
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enhanced, and the number of occasions in which design
changes or modifications have to be made for the
inspection apparatus can be reduced, and a rise in
product prices of panels can be suppressed. Moreover,
needless to say, out-flow of defective products of
liquid crystal display devices can be suppressed.

FIG. 12 illustrates an inspéction method for an
array substrate, according to another embodiment of the
present invention. FIG. 12 shows, in enlarged scale, a
part of an array substrate 101, and an example of a
regular pad group array PDp and an inspection pad array
PDsc that are provided in this part. After the
inspection, an array substrate sub-region 101lb is cut
off by drawing, for example, a scribe line along a
dicing line e2.

The inspection pad group array PDs is formed by

arranging in advance a plurality of terminals in the



23 array substrate sub-region 101b. The regul ar pad
group array PDp conprises, as regular pad groups, two
control pad groups CTL1 and CTL2, and four video pad
groups Videol, Video2, Video3 and Video4. The number
of 5 termnals of the inspection pad array PDsc is
greater than the nunmber of termnals of the regular
pad group array PDp. The relatigﬁship i n connection
between the inspection pad array PDsc and the regul ar

d 10 P i s described. Each of the
?2rn?%%%%yoPuP%%&ggﬁuE&ﬂﬁ%ﬁf%ﬁbbﬁ”&%raﬁnﬁbﬁqqylar pad group

t n i.trar ne of .tthe termnals of the
Fggggg%?%x gaD_ ar ?’gﬁtslg Z.a%sg:éaﬁufliacralg ) Wé}?séacW%fcontrOl
the tgkAl gabspsotrihe ahag@lﬂfz,P%§£f&m af % %e%ﬁ :%rnoups

to be connected is to the termnals of the 1ns

pad aviayoPPsvideach vakiebhe anel RijkRlcy .of firhe r{\ﬁr%ézﬁfof
pad group array PDp is connected to termnals of the

Sinspeternhnpad afr ajiePDagpeich iatC @adaRGe W tBbdd8 s greater

arrangenent of probes of a prescribed inspection

appar Bbas. tRe 8Spwbefi odl lprmtime lar odn geére e gpdtatreigadfgroup
the termnals of the inspection pad array PDsc, to

whi ch2T¥A¥ FBPrinal s of the regular pad group array

PDp are cgQpnected, .is the same as the arrangenent

pattern of%Rﬁr683§tépnﬁﬁéppﬂ€8&QW&9§QH%ﬂx?ﬁqWﬂ$n the
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the termna
reqgular pad group array PDp is connected to an

arbitrary one of the terminals of the inspection pad
array PDsc. Specifically, when each of the terminals
of the regqular pad group array PDp is to be connected
to the terminals of the inspection pad array PDsc, each
of the terminals of the reqular pad group array PDp is
connected to terminals of the inspection pad array PDsc
in accordance with the arrangement of probes of a
prescribed inspection apparatus.

Specifically, the arrangement pattern of the
terminals of the inspection pad array PDsc, to which
the terminals of the regular pad group array PDp are
connected, is the same as the arrangement pattern of
probes of the prescribed inspection apparatus.

Thereby, even in the case where an array substrate
101 with a different arrangement pattern of the regular

pad group array PDp is to be inspected, the terminals



24 of the inspection pad array PDsc, to which the
probes of the inspection apparatus are put in
contact, always agrees with the pattern of the
probes. Thus, there is no need to use different probe
groups for different 5 kinds of substrates. In the
meantinme, not all the termnals of the inspection pad
array PDsc are connected to the?éerninals of the
regul ar pad group array PDp. In the inspection nethod

for_th%é%ﬁJay substrate 10 according to the present
enbod® WP PSS 180 wad deda FRF ot rictwiviesh e probes

array substrate 101.is inspected via the inspection
pad aP?a3%§D§€SPﬁ§%lP§ SRESTGEF AT adMinde iGpntact, always

aCCOfg@Q@%sWMggth%ea %%Q%%gegg Eﬁ%@ﬁﬁ%%gbglg&%gpkhere is

The regul ar p group-array P

pl urahbt ie@l £8JULAr dRFF FLAYP SRR ! ey nal S Q9
t he regul ar pad grsoups aree con%é:g?’gd gi%%%shgotrpe%‘%fﬁfa Il;ent

5of theihdspect sabspadtakr.ay IRDsGet hatanits medesictned 1t G he
agree wth the arrangenent of probes of the probe
groupteThisaleverd ihet hespase ivhepaddiaffreremps20 dkiends
of liquid crystal display devices are to be
i nspeePRASCheeoRorihpr bbemgnelp odnthe ueegwlbar paackiroup
kind b designing i n advance the arrangenent of the
terniﬁgF§yoF Phe i nspection pad array PDsc of the

array subs ra%g 101 in accordance with the arrangenent
of the 25 Br6B&s1PRECHLEEeRE tNRFedtiortlies axgay substrate

1011 LeLebByLig BUoNE: JERSELPCLaBTATALIE T, 3un e sbove-
described structure, the array substrate 101 is
inspected via the inspection pad array PDsc that is
designed in advance in accordance with the arrangement
of the probe group. The regular pad group array PDp

15 includes a plurality of regular pad groups, and the
terminals of the regular pad groups are connected to
the terminals of the inspection pad array PDsc that is
designed to agree with the arrangement of probes of the
probe group. Thus, even in the case where different

20 kinds of liquid crystal display devices are to be
inspected, a common probe group can be used for each
kind by designing in advance the arrangement of the
terminals of the inspection pad array Pbsc of the array
substrate 101 in accordance with the arrangement of the

25 probes.

The present invention is not limited to the above-

described embodiments, and various modifications can be



25 made without departing fromthe spirit of the

i nvention. For exanple, the above-described array
substrate 101 includes the scanning |ine driving
circuit 40 and signal line driving circuit 50. 5
However, it is possible to inspect an array substrate
t hat does not include these driving circuits. Wen the
array substrate is to be inspect&® the inspection
apparatus for use in the inspectionis not limted to
the EB_tester, andﬁ{t may be an electric tester. 10

| ndusFPPER VAT abisRanF e TR drite | SRienit o cre

provi i.nspectiqn _method fqr array substrates,

i oh BYARELSTEe e saR eI s A e htarzay
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occasiggﬁg tirtﬁn:\?,hilclia % gglgjr? 5% tghﬁea%gc:asnng%%;i&rﬁ c‘%livo]ﬁ‘sg

need torbeifBde® hLoH LHgna1NINSH ia‘l&xﬁ%ar tf&iitgnéq) to

suppress an increase in product price “of lTiqu

Scryst Hbweivepl, ay tdegi pgessiBbe CAMBpkctA PN S Yupstrate
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i nspecting array substrates, which includes a first
arr aytbabstipesenbaviinglatieanhesd Jqdrtingn Jiei8ds. When the

first pads for electric power supply 5 with a first
arr ay2BRAYf FubetEpset Aodes be Bespenspect ethe amdrection
second arraﬁ substrate having at an end portion
t her eBPPREREHE H3hsUFSr 181 E8Er iLa SPeREH ons dspinp twiltimized to
secon rLay igferent fromthe first _array and
seconghglggtha 8Lt o%Bd FESB@@t?&,aQI@&@FFElC tester.
Industrial Applicability
The present invention can provide an inspection
method for array substrates, which can reduce the cost
of an inspection apparatus. Moreover, it is possible
to reduce the number of occasions in which design
changes or modifications need to be made for the

inspection apparatus, and to suppress an increase in

product price of liquid crystal display devices.



10 powers being supplied fromthe first pads and the
second pads to the first el ectrodes and the second

el ectrodes, el ectron beans being applied to the first
el ectrodes and the second el ectrodes, and an

i nspection relating to the first electrodes and the
second 15 el ectrodes bei ng executed on the basis of
information relating to seconda?§ el ectrons that are
emtted from the first electrodes and the secong

el ectrodes, the nethod conprisin onnecting the
first pads to an |nspect|oncba1dp2%\kﬂt9n term nal s

di d erm_ned .arrangenent, br|n i ng
pr obos i { B anPal FXAGEMEE. dOPPRGRTd iy TRStrates,
prede&ﬁiﬁhn?ﬁc@ﬁ&@ggQH?QEsknggrggnE%%%t@%g ﬁav1ng at an end

termnals, and supplying electric power
e|eCtp@ﬂﬁSontBEéQBMfeEQQHE|Bgdgnfbgsgg%kkgﬁcr%b%%&n%upply
to 25 the first electrodes of the first array

5substwatke; aaﬁﬂrscoaaeaylagdth@r&@cemécﬁﬁéaebothh%e
i nspection pad with termnals disposed in the
predet@$m¢QEdd27andraaegenadtarbayngubgt&hteph@bﬁﬁg at an
W t hout changing the arrangenent thereof, into
conta%@de@httﬁ@ thenensl seconddpadppltyirng lekectiti power

powe he second el ectrodes, thereby executing an
|nspe%T?% r%+%?|ﬂgS?BOPﬁea§ééﬁn€1§féFé@Fré@@@ ohet Bérst
secong arra ubstrate i nspecti ng

array sU t%% C%%%helﬁ?tﬁﬂgeﬁ Fﬂc Edé§586§ES§Yr§9§Ctrlc

o0 k2 bt AL oL BRIk MY OB B e
each MEeHd PhXE! £ HOFRE OPSrsWhL€Bct rodes and the second
electrodes, electron beams being applied to the first
electrodes and the second electrodes, and an inspection
relating to the first electrodes and the second
15 electrodes being executed on the basis of information
relating to secondary electrons that are emitted from
the first electrodes and the second electrodes, the
method comprising:
connecting the first pads to an inspection pad
20 with terminals disposed in a predetermined arrangement,
bringing probes with an arrangement corresponding to
the predetermined arrangement into contact with the
terminals, and supplying electric power to the first
electrodes, thereby executing an inspection relating to
25 the first electrodes of the first array substrate; and

connecting the second pads to the inspection pad

with terminals disposed in the predetermined



10 are fornmed on the substrate, arranged close to

i ntersections of the scanning |ines and the signa

l'ines and includes switching elenments and auxiliary
capacitors, and a regular pad group that is provided

to supply or output signals to the scanning |lines and

the 15 signal lines, the nethod _conprising: formng

i n advance an inspection pad groaﬁs i ncl udi ng

term nals of an arrangenent pattern corresponding to

an arrangenent pattern of a probe roup of a
presc?FBngeW§B ¢t Gﬁnﬁﬁﬁérégﬁspéﬁb@ﬁe #itpuro changing the

subst n in,a _case where different kinds of the
arraygg%ggg ? 8§, “RRES5nnéBEPNGORSEGE Mikd (CBenitesmgnals,

of th5n5e|Hbﬁﬁy99g gﬁgugrag.gg%eEe%gl@%%Ss%ggﬁgpelectrodes,

the inspection pad groups via wring Iines,

bri ngtRgreBl axtbaeipf an hH%B@%Eh%ﬁ r P%tﬁﬁ%b%o 2Re second
group into contact wwith the termnals o

5inspeeleotropad growpe stcbhe akkay substrates of

different kinds, wthout changi ng the arrangenent

pattern of2theApmebeoﬁ8fogrduppebt&h@ arsyReClsudstrates, each
apparatus, thereby executing the inspection. 3. The

met hodf a%@thlthXEdéﬁaanﬁngﬁhetelnntwelchnap9¢UEamlty of
apparatus |ncludes a plurality of probe 5 groups, and

a pIu?%???&n%fl%ﬂ%slﬁ§9e@tPéHrBéétgr@§p§l§ﬂél lines are

pr ovi nterva s of the plural inspection pad

grouﬁg %%%s? t ?véPEeBFeStp?ﬁFBIPFQer P&rRiLnBPEtLiRRE, which

10 constijute,gach of the Engggra£8? rra%&%%pélgég gdue
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intersections of the scanning lines and the signal
lines and includes switching elements and auxiliary
capacitors, and a regular pad group that is provided to
supply or output signals to the scanning lines and the
signal lines, the method comprising:

forming in advance an inspection pad groups
including terminals of an arrangement pattern
corresponding to an arrangement pattern of a probe
group of a prescribed inspection apparatus on the array
substrates even in a case where different kinds of the
array substrates, and connecting associated terminals
of the regular pad group to the terminals of each of
the inspection pad groups via wiring lines; and

bringing, at a time of an inspection, the probe
group into contact with the terminals of the inspection
pad groups of the array substrates of different kinds,

without changing the arrangement pattern of the probe



10 to intervals of a plurality of probe groups of the

i nspection apparatus and intervals of a plurality of
probes that constitute each of the probe groups. 4. A

met hod for inspecting array substrates, each of which
includes a substrate on which a plurality of 15

scanning lines and a plurality of signal lines are

di sposed to intersect each other?Bpier portions,

which are fornmed on the substrate, arranged plosF to

i ntersection the scanning |lines and the signa .
Iinesggﬁgpiﬁglg& s TORPESHLRG &Hﬁﬁﬁﬁ%y%nufhﬁﬁ@hy;ﬁ?éfuﬁlng
capacit.Qr egul ar pad group that is provide

to sE%%|§“S§%%&?Sﬁf signals to the scanning |ines and
the signak |ines nlhe Jethed i L forming in .
advance i nspection pad arﬁhyslﬁﬁgﬁtéﬁ%g %f%ﬂ%ﬂzi %%Fln the

of teinbpatsion bLppadkkay SubILRLES %&%a&%y L2 probe
case where different kinds of the array substrates,

5and conoepsi ngnterm nals of arrays of each of the
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regul ar pad group to the termnals of the 29

i nspecti onapadugrlayy of abeoridspee tiidr pal groups are
arrangenent of a probe group of a prescrlbgd .
inspe%f?%hdﬁﬁpaﬁﬁﬂué?teéﬁélﬁrpﬁgthg,pémraltumsp@tta@n pad
i nspection, th Erobe S.group into contact with the
terni%%?%p%faPﬁe Phep8atPoRt BaBl¥rraysvoPtit keradingy}s that

substogies: ol Larent Kndy n bt changing (he o)

arrangenent pattern-o p

!n3pe@6!PWt@Ppéiétgf'atgfﬁ§gii€§eggtbggbetE%oups of the

I nspecti on.
inspection apparatus and intervals of a plurality of
probes that constitute each of the prbbe groups.

4. A method for inspecting array substrates, each
of which includes a substrate on which a plurality of
scanning lines and a plurality of signal lines are
disposed to intersect each other, pixel portions, which
are formed on the substrate, arranged close to
intersections of the scanning lines and the signal
lines and includes switching elements and auxiliary
capacitors, and a regular pad group that is provided to
supply or output signals to the scanning lines and the
signal lines, the methdd comprising:

forming in advance inspection pad arrays including
a plurality of terminals on the array substrates even
in a case where different kinds of the array
substrates, and connecting terminals of arrays of each

of the regular pad group to the terminals of the



29

inspection pad arrays in accordance with an arrangement
of a probe group of a prescribed inspection apparatus;
and

bringing, at a time of an inspection, the probe
group into contact with the terminals of the inspection
pad arrays of the array substrates of different kinds,
without changing the arrangement pattern of the probe
group of the inspection apparatus, thereby executing

the inspection.



