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1 DESCRI PTI1 ON ARRAY SUBSTRATE AND NETHOD OF
I NSPECTI NG THE ARRAY SUBSTRATE 5 Techni c

invention relates to an array substrate and a Wmmm"mmwu
of inspecting the array substrate. Background Art

liquid crystal display panel is used in various *159159*
di splay units such as a display unit of a notebook

personal conputer (notebook PC),lthat of a cellular

phone, and that of a television set. The liquid

crystal display panel includes array substrate |n H”//I/”//”/MI//”WHMI/W
which 15 a plurality of Bixel RlIEBcPrbdesCaie arra .

in matrix, opposed substrate having opposed electrode 00002+
opposed to the pixel electrodes, and a |iquid crystal
| ayer held bet wPdiRFAaEVRITRARE ANDaWMEIHE rGR e and
its opposed substNSRFETING THE HRRHY SIUBITRAEE has a
plurality of pixel electrodes arranged in matrix, a
plurality of scanning |ines arranged along the rows

of the pixel electrodes, u signal lines
arranged al ong the colunﬁ%ébﬁg { % %?xé% el ect rodes,

and a pl urmiid ¥ ritfers drf G vy & ENBNLS- AT aé']-gt?sq:ratde and a

close to the intersections of the scanning |ines an
t he sieghald lofmesspestiifey the array substrate.

Background Art

A liquid crystal display panel is used in various
display units such aé 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 substrate and its opposed
substrate.

The array substrate has a plurality of pixel
electrodes arranged in matrix, a plurality df scanning
lines arranged along the rows of the pixel electrodes,
a plurality of signal lines arfanged 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. Further, a
plurality of pads are arranged on some of the array

substrate so that they are electrically connected to
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plurality of pads are arranged on sone of the array

substrate so that they are electrically connected to 2
the scanning lines and the signal lines. In general, a
plurality of array substrates are formed on a nother
substrate the size of which is Ilarger than that of
each of the array substrates. 5 Alignment marks are
formed on the nother substrate ahd |ocated outside
the array substrates to detect the positions of the
array substrates. For exanple, as disclosed in Jpn.
Pat . hﬁpﬁﬁanKQNQIl@@bBl@@@rd@eN®1gﬁ®03445&&, t he

al i gnnent narks are used to 10 determ ne reference
posi ti ons 16f dERETalray SUbsarldites ofmprahesuwrstiates are
substrates are |nsE§cted The alignment marks are

conf i PHES bffmviae\%o efhSRPFitSFItSy bﬁdiareb@éniw@rch is
' 15 As above
o or fEHEE PhahMiEaL ‘éﬁsrerlgreg Z‘fﬁ o BirsY ahbiFates.

ver
Z“f;ﬁ%iﬁﬁﬁ‘ﬁé?ﬁg‘g%% 57 BBRhER B ke, JRITES a@&%ﬁge and
arrayoeHbstr 8,681 qkoL AR 5 gga%ﬂgu%%E %%FOEO %B&h

substrate is 20 | engthene I'S mean hat are

of tpesiretbak oﬁubﬁbrQE@aySSGBEtgﬁ%@seff@%’e%klﬁpl h'%s
i nvention has been devel oped in consideration of the

abovéiandosed ohj @ph.i at0 pppYhdeKaARAAr PAY 1 iUk LAt €

and a nethod of inspecting an array substrate
No. 2003-4588, the alignment marks are used to
determine reference positions of the array substrates
when the array substrates are inspected. The alignment
marks are confirmed by viewing them displayed on a
monitor.

Disclosure of Invention

As described above, a plurality of array
substrates are formed on the surface of the mother
substrate. If, however, the alignment marks are
formed, the interval between the array substrates
formed on the surface of the mother substrate is
lengthened. This means that the area of the mother
substrate is not used efficiently.

This invention has been developed in consideration
of the above and its object is to provide an array
substrate and a method of inspecting an array substrate
in which a plurality of array substrates can be formed
on a mother substrate at very narrow intervals and the

positions of the array substrates can be confirmed even
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25 in which a plurality of array substrates can be
formed on a nother substrate at very narrow intervals
and the positions of the array substrates can be
confirmed even 3 in this formation. In order to attain
t he above object, according to an aspect of the
present invention, there is provided an array-
substrate that includes a substrate on which a 5
plurality of scanning lines and a plurality of signa
lines are arranged so as to intersect each other,

pi xeltn d&dts diesmasrimed cl ose to each of intersections
of the scanning |lines and the signal |ines on the
subst r at e TarRF 95ic | tRliatd sl s viihe imy | st arateewrding to

auxi Liary 10 capacitor, a regulation pad group _
provﬁﬁbé%¥§K§U6%$fhﬁ'pQﬁﬁﬁﬂH 1RVEGHAR 1t & siarmiaigided
l'ines. a he signal_. lines, .and a line de of netal _ .

and %gr %ggtaiyns?i R §uh€§:t FAE WRF A o“ﬁg’sé:rﬁéﬁ gHerspich a
t her gaf,, el r i 5 .far Wi_t hi.n _a .w. dth .
regignbgﬁwgﬁgeF?h%cganﬁgggéﬁpgg?%%& Sar WGP d Getofi signal

tne A [ t f. th e t .
port l@fe sAGEer dirtgnly@ cARY E%rgﬁﬁgﬁﬁggggfk.%agm %@%fgﬂqplxel

i nvention, there is provid I nspectin

ar r agestibshsatte ra@idc ik ioRel #desa2nsWIstindes QR W Gh & the
plurality of scanning lines and a plurality of signa

20 | kpesnang arnnasgeddsahas stigniant ariseet 2aehOlh®strate

pi xel sections fornmed close to each of intersections

of thRed $oghndiggl Bneyiandinige ediegealt hindesnonuxigiary

substrate and including a swtching el enent and an

auxippgpgitor, a regulation pad group provided to supply or
output a signal to the scanning lines and the signal
lines, and a line made of metal and formed inside the
substrate and along a periphery thereof, wherein a mark
ls formed within a width region of the line by
extracting part of a metal portion.

According to another aspect bf the present
invention, there is provided a method of inspecting an
array substrate which includes a substrate on which a
plurality of scanning lines and a plurality of signal
lines are arranged so as to intersect each other, pixel
sections formed close to each of intersections of the

~ scanning lines and the signal lines on the substrate
and including a switching element and an auxiliary
capacitor, a specified pad group provided to supply or
output a signal to the scanning lines and the signél

lines, and a line made of metal and formed on and

inside the substrate and along a periphery thereof, the
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capacitor, a specified pad group provided to supply or
25 output a signal to the scanning lines and the
signal lines, and a line made of netal and fornmed on
and inside the substrate and along a periphery
thereof, the 4 nmethod conprising extracting part of a
metal portion in advance froma width region of the
line formed on the substrate todforma mark within
the width region of the 1line, scanning an el ectron
beam over the array 5 substrate to detect the mark,
and @ﬁﬁhQﬂIqQ%Pniskmgeﬂﬁnmmqmngtpant(ﬁftdﬁméﬁéﬂﬂﬁdHtlon in
beam based on positional information of the detected

mar k 29FANGe BeSE idptiistt rofr exriam s tnfiealme; sfolacmed on the
schena an view show ng a power 10 supply line o
an arr; ;))?%50 Gr&t & & 8t G AT to- i dftsodi vt nsfgitdre of the

o n FIG .2 is a schematic sectiona
e e e 335 R haien s R
arraguﬁgg§%E@tgo d% o t%ea rspergtve V|em13homnng

part of the cryst % n
FlG‘rgfeEbgbe4pb%1%1BEa%fVE%w %H%@t@%na e%ﬁ? Sﬁﬁtﬁ

arrangenment of array substrates formed us

SUbSbbSﬁEloEbG-15fb$m§t§%ﬁe%@t%ﬁepB%Qe%E% ﬁg;%@Ch of
the 20 array substrates shown in FIG 6 is an

enl ar ged SChenHtI@qﬂ&fWDéSﬁMﬂﬁfﬂBHtof(ﬁrghﬂﬂggﬂ
region of the array substrate shown in
FIG. 1 is a schematic plan view showing a power
supply line of an array substrate according to an
embodiment of the present invention.
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
liquid crystal display panel shown in FIG. 2.
FIG. 4 is a plan view showing an example of
.arrangement of array substrates formed using a mother

substrate.

FIG. 5 is a schematic plan view of each of the
array substrates shown in FIG. 4.

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 basic diagram of a configuration of an
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FIG 5. FIG 7 is a schematic sectional view of a
liquid 25 crystal display panel with the array
substrate shown in FIG 6. FIG 8 is a basic diagram
of a configuration of an 5 electron beamtester _
according to the enbodi ment of the present invention.
FIG 9 is a schematic diagramof a configuration of
an inspecting apparatus of array5substrates, which. 5
includes the electron beamtester according to the
enbodi nent of the present invention. FIG 10 is an
exangilecsfroa e rarstt el lagstonatiimyg taa viet atbdafiment of the
i nspecting array substrates. Best Mde for Carrying
Qut PKESPRMFertiVERtIO®NArray substrates according to an

'enbodineng,of the present invention and a nethod of

e “aray Silirfatdiesihdgnameides abiuration
ith to.the drawings. First, a liquid ,
!1ys$gﬁgg{§%%§fcgéﬁglaﬁgﬁﬁﬁiu al? a@F&?U§§EQA£ﬁ§¥%ﬁ1;Wthh

be d ' . in_Fl GS. . 2 an , i qui
crystar UaESrhe STeSte ek et Ay Caslna the
101, eABod9RRASEd rSURS! L2l 12 131/379¢ opposite to
the array substrate with a given gap therebetween,

and a |iquird. anystalan ayemph@3 cxandwichird, et \fﬁﬁq‘lcf.trating
both the 20 substrates. The array substrate 101 an

countemethuobsbrataspe2twhigcAratg Rebdthwuthe plurality
of

i nspectin

Best Mode for Carrying Out the Invention

Array substrates according to an embodiment of the
present invention and a method of inspecting the array
substrates will be described with reference to the
drawings. First, a liquid crystal display panel having
an array substrate will be described.

As shown in FIGS. 2 and 3, a liquid crystal
display panel includes an array substrate 101, an
opposed substrate 102 arranged opposite to the array
substrate with a given gab therebetween, and a liquid
crystal layer 103 sandwiched between both the
substrates. The array substrate 101 and counter
substrate 102 which are held by the plurality of
columnar spacers 127 such that they arranged opposite
to each other with a predetermined gap therebetween.
The array substrate 101 and the opposed substrate 102
are bonded together with a sealing member 160 at their
edge portions. A liquid crystal injection port 161 is

formed in part of the sealing member 160 and sealed
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col umar spacers 127 such that they arranged opposite
to each other with a predeterm ned gap therebetween.
The array substrate 101 and the opposed substrate 102
25 are bonded together with a sealing nenber 160 at
their edge portions. Aliquid crystal injection port
161 is fornmed in part of the sealing nenber 160 and
sealed 6 with a sealant 162. Thebarray substrate 101
will be described in detail with reference to FIG 4.
FIG 4 shows a nother substrate 100 the size of which
i s | #igdr ot veellmdt 16R2.5 the array substrate 100. In
the exanple of FIG 4, six array substrates 101 are

conf i gur edNFsiaFF Bhe Wsttharte sistvidtle beTtesmrided in

SUbShﬁi ﬁ 1Q1 are generally forned on the surface of
t he Reért &3 rafEreose 'FI‘Pe T&-r &y sdldstr & showpl a mother

i fied 10 | He th
desctLERERTs 19 SRR st on MrarYods drrdRe gl that of
b atg I_l_ust.rat ed FIG. he
gﬂbgﬁpate fé%lsU%§FL géséoﬁeitghgﬁpgr aggh &gr&ﬁ%éo six
|Ocab§ga§|gg%gtrb%eEhQOQe%E%a%ogﬁ %X%%dt %1% %%ra%%ther

A scanning line 15 driving circuit ed at

end pabki-eatel th@e arkay %@%%E&%E%31QblaQQeoﬁ%ﬁéyilly
the pixel region 30. The array substrate 101 has a

r eguifatrmen padtgeogprfBre aFd themoegelralsi®R tRad0neWl The
PDp.is arranged al ong one- of edge |lines of the array

subseraey. sThetregekafliodn a2@ padagedp aPDppes ifried ded

to supply a drive signal or a
intervals. Here is the description of a configuration
of one of the array substrates 101.

As illustrated in FIG. 5, the array substrate 101
includes a rectangular pixel region 30 located almost
in the central part of the substrate. A scanning line
driving circuit 40 is located at an end portion of the
array substrate 101 and outside the pixel region 30.
The array substrate 101 has a regulation pad group PDp
and the regulation pad group PDp 1s arranged along one '
of edge lines of the array substrate. The regulation
pad group PDp is provided to supply a drive signal or a
video signal to the array substrate from outside. The
regulation pad group PDp, is also provided to
input/output a signal for inspection using an electron
beam tester (hereinafter referred to as an EB tester).
A line 50 for a power supply (hereinafter referred to

as a power supply line) connected to the specified pad

group PDp is formed on the periphery of the array
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video signal to the array substrate from outside. The
regul ation pad group PDp is also provided to
i nput/output a signal for inspection using an el ectron
beam tester (hereinafter referred to as an EB tester).
25 Aline 50 for a power supply (hereinafter referred
to as a power supply line) connected to the specified
pad group PDp is formed on the ‘periphery of the array
7 substrate 101. A voltage that is applied to the
opposed el ectrode of the opposed substrates 102,
descﬁpbéérﬁﬁﬁeﬁ01ls Anpotl teget tbapovier appdpleg Itionehs0.
A plurality of array substrates are forned on the 5
not hePPS Bt PaEEtaRECaPfafifed ORPERG S Iftibstga tes( RI0G.,
[.n_the S rocess, ,the array substrates are
stucﬁeFSrfﬁgg %Bg§§d dGbdPPEtesC16aRAvEReSUPREY Line 50,

th t. at_the e wth the resul
That ol fr BirS1atve e Berall ifdEeated] e Sihad on the
10 f ppky Li 5
Goscrophansapothste THA BRYEhORPRLLNY BRe %.d“ﬁ“g s

circkedgpoynyionth tﬁ@oﬁﬁstnpgbgésg Ih% @9@%@ %ﬁﬁgk¥ates

line 50 has a given- width area Was a netal "portio

| n theegbvaokwtdt BhdSoppeacW ahivkheapewen psupply t'h'e'ﬂe the
50, for exanple, a cross mark Mis fornmed as a mark

The moossrmankshkrbase toroed by tasoedng, p&ﬁthothbheesult
metal portion in advance. The pixel region 30 shown
in Frlatsawlurpéity of cells are cut out and separated

from one another.

The power supply line 50 will be described with
reference to FIG. 1 by enlarging a circled portion A
shown in FIG. 5. The power supply line 50 has a given-
width area W as a metal portion. In the given-width
area W of the power.supply line 50, for example, a
cross mark M is formed as a mark. The cross mark M is
formed by removing part of the metal portion in
advance.

The pixel region 30 shown in FIG. 5 will be
described further with reference to FIGS. 6 and 7 by
extracting its part. 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. 1In the

pixel region 30, a plurality of signal lines X and a
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20 described further with reference to FIGS. 6 and 7

by extracting its part. FIG 6 is an enlarged pl an

view of the pixel region 30 of the array substrate,

and FIG 7 is an enlarged sectional view of the pixe

region of the liquid crystal display panel. The array

25 substrate 101 includes a substrate 111 as a

transparent insulation substrat® such as a gl ass

substrate. In the pixel region 30, a plurality of

signal lines X and a 8 plurality of scanning lines Y

are Pérwadity wdt sicrnonngt Rénsebdt paee fokiedAin matrix on

thin-filmtransistor (hereinafter referred to as TFT)

SM/(§€§ EHESEERLRORA Lur r bufiiéa ﬁylmcﬁﬁ@Mélﬁipn nheirginafter
%rOV| ed close to each of I ntersections of the

S|gn5F PFRES 5RdasScaBhing™ ilses §§e RO&loghisygrounded by

el ement |ncI des a semnicondyctor film 112

haV|ﬁér§%ﬁrggldﬁ§ Fagi®dnd 31 P38 VARG £20SFoltRedasE ©OF
p0|y§hké99Pc@99n§ g%t%Fglggéﬁgqell%ég %%ts%%%$%%%ﬁg&nes as

to an el ongated a scannlng  i're

t he asggmehhhh@eglgmgﬁg scanning lines Y are forned,
the power supply line 50 (see FIGS. 1 and 5) is

formed. Thesegrr BeS iakce ubesMad sehilhe ¥R rTatian ali.o
A plurality of auxiliary capacitive lines 116 are 15

f or nedviingasstircpégdreaaneeg@bnshe 1subshuatie 2bl ¥ctrthed of
form auxiliary capacitive elenents 131, and extend in
par appéyswilihobhendcangahg kilresr¥deAlpbielheltecoredsponds
Pis formed in this section. (see the portion
to an elongated portion of a scanning line Y. When the
signal lines X and scanning lines Y are formed, the
power supply line 50 (see FIGS. 1 and 5) is formed.
These lines are formed of the same material.

A plurality of auxiliary capacitive lines 116 are
formed in a striped manner on the substrate 111 to form
auxiliary capacitive elements 131, and extend in
parallel with the scanning lines Y. A pixel electrode
P is formed in this section. (see the portion
surrounded by circle 172 in FIG. 6 and FIG. 7)

If described in detail, semiconductor films 112
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 113. Like the semiconductor film 112, the

auxiliary capacitive lower electrodes 113 are formed of

polysilicon. Scanning lines Y, gate electrodes 115b
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surrounded by circle 172 in FIG 6 and FIG 7) 20 If
described in detail, sem conductor filns 112 and
auxiliary capacitive | ower electrodes 113 are forned

on the substrate 111, and a gate insulation film 114

I's deposited on the substrate including the

sem conductor filnms and the auxiliary capacitive | ower
25 el ectrodes 113. Like the semTonductor film 112,

the auxiliary capacitive |ower electrodes 113 are
formed of polysilicon. Scanning lines Y, gate

el ecenddesxilibry andaatxiiviearly neapddiét iave Ifioreedlbh the
are formed on the gate insulation film 114. The

auxi Pr&pry lngpaeitiione £ ilimdd 4116 Tard aawndilliisary capacitive
capaci,tive_|lower electrodes 113 are arranged opposite -
to ealRest Réf @PEhatikd lgary copprdtize dowein mletsrodes 113

th bet . interlayer insulation film11l7 is
deﬁégrgeéggﬁnsﬁg EQPQSPﬁéuFQtﬁéﬁhfPFHﬁI1Ml¢ﬁc¢@@iﬂ@te

th [ lines_ Y, .ga el ectrodes 115h and
auiiﬁﬁ%pggggﬁgc&ﬁﬁ@elﬂgnégeff%?%wégﬁrac%neP§€PF&&g§r

121 Lk LRes ar f Q. i nterl.ayer, _. .
T e R e e
conn@@&ﬁd1ghrQHamuaiﬁ?SEﬁetb%ﬁanHBtQQBeEO&é Latkhe
source/drain region 112a of the réspective

seni ebeduebaesf LhBbliddandxtiheapiyXekpaeli®gleodenRs 1he .
contact electrode 121 is connected to 15 the auxiliary

capaci ti v€ohteet ellectrodesll21 Rach sigingnall iniere xXare

connected to the source/drain region 112b of the

respéerined santbendoteoiaermihiBlbhiongliiam 117. Each
contact electrode 121 is connected through a respective
contact hole to the source/drain region 112a of the
respective semiconductor f£ilm 112 and the pixel
electrode P. The contact electrode 121 is connected to
the auxiliary capacitive lower electrode 113. Each
signal line X is connected to the source/drain region
112b of the respective semiconductor film 112 through 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
124G, 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
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respective contact hole. A protecting insulation film
122 is formed on the 20 contact el ectrodes 121,

signal lines X and interlayer insulation film 117.
Further, green-colored |layers 124G red-colored

| ayers 124R and bl ue-colored | ayers 124B are arranged
adj acent to each other in a striped nanner on the
protecting insulation film 122. IPhe 25 col ored | ayers
124G 124R and 124B nake up a color filter. The pixel
el ectrodes P are forned on their 10 respective col ored
| ay e SPRAGIVE2 AR I dl 14y dns 12 4hs Pt Entarch ndia iwe
filmsuch as 1TO (indiumtin oxide). Each of the .
pi xelt TENSRFTEAds FENIGtdritfediiddn toich s dfi acindium tin
el ectrqde 121 through a contact hole 125 5 forned in

the E&16i%dd |§;:é‘1hs d:ff\@r ﬁtléiﬁji rﬁglqclrrsnﬂtdmdo% ipf’riCFQﬁneCted to
122. eri_pheri.es .o | el ectrodes

over It:é%etcﬁéltaag% SGSF5E a‘ji% 33’4‘1"}925 aléféjlréiﬁftsitﬁ?ﬂaq 125

[ he auxjliar itive nen . . ,
clogﬁggifgﬁ-&t gnt #.)ehepic%e]]%ré%g?t%lb{?d:esls a%cflﬁor{cotqeo% ng ingplation
auxi lgijaky 192pacifQr p%trqrr;ﬁueerll%%[ d£€ tq;éag%%elﬂb ectrodes P

col umar spacer 127 is formed on the col ored ayers

124RoaRa 1524 GheA aplxinaldtyy c@ipa&altuimarn isRacerss ¥ signal
are fornmed on the colored |layers at a desired density

t houghnalsl Xof trhemaarxd lietr s kewaci AL it 131 il m

128 is formed on the colored layers 124G 124R and

124Bcandechedpitrelthel gdtvedded etrodes P functions as
auxiliary capacitor store electric charge.

The columnar spacer 127 is formed on the colored
layers 124R and 124G. A plurality of columnar spacers
127 are formed on the colored layers at a desired
density though all of them are not shown. An alignment
film 128 is formed on the colored layers 124G, 124R and
124B and the pixel electrodes P.

The opposed substrate 102 has a substrate 151 as a
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 inspécting the array substrate 101
using an EB tester will be described with reference to
FIG. 8. Here is a description of detection of
secondary electrons that depend upon the voltage of a
pixel section 203 formed on the substrate and including

the TFT SW, auxiliary capacitive elements 131 and pixel
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The opposed substrate 102 has a substrate 151 as a
transparent insulation substrate. An opposed el ectrode
152 made of transparent material such as an I TO and an
20 alignnment film 153 are fornmed in sequence on the '
substrate 151. A nethod of inspecting the array
substrate 101 wusing an EB tester wll be described
with reference to FIG 8. Herelils a description of
detection of 25 secondary el ectrons that depend upon
the voltage of a pixel section 203 fornmed on the
subsElEE Tae S fel uding the TFT SW auxiliary
capacitiv&,elenents 131 and plxel 11 el ectrodes P.

First, a plrdiity B rparlolbféé Loreassd qanesigmhdio a signal
o ur SRy, a8 0P LM B g e SR SRR to 2
the prepabesneietan e e Lol Analzen SO2RLE fron
and the Q%%aa%o§en%& %%gtgﬁﬁpth%esil %ﬂlagﬁhs S%p@OZ are

to the pixel i xel"“sect i

i rradiupbedew th ancelecinon EB ofsr tr
10 beaﬁ?sojrce 301? %@ thﬁg%?gpagpgtﬁgk% se%bn Obes

el ecendnt8E phals erfesﬁﬁk%rtﬁﬁeV@EE%@e fyntahe %&%@Eupplled
section 203 is emtted and detected by an electron

det ecbokhBEpiXké secandar 208l etheoniRKEli Section is

proportionate to the voltage of an area from which the

15 elseppéated wiicht ed. electron beam EB from an electron
beam source 301. With this irradiation, a secondary
electron SE that represents the voltage of the pixel
section 203 is emitted and detected by an electron
detector DE. The secdndary electron SE 1is
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 the signal analyzer 302 in order to
analyze the pixel sections 203. The variation in
voltage indicates the state of the pixel sections 203.
It is thus possible to inspect the state of the voltage
of the pixel electrodes P of each of the pixel sections
203. In other words, when the pixel sections 203 are
defective, the EB tester can detect the defect. The
inspection of this embodiment means detecting not only

a defect of a pixel electrode P in itself but also a

defect of an element associated with the pixel
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Informati on of the secondary el ectron detected by the
el ectron detector DE is sent to the signal generator
and the signal analyzer 302 in order to analyze the

pi xel sections 203. The variation in 20 voltage _
indicates the state of the pixel sections 203. It is
thus possible to inspect the state of the voltage of
the pi xel electrodes P of each af the pixel sections
20.3. In other words, when the pixel sections 203 are
defective, the EB tester can detect the defect. The 25
i nspédeictmrodte t Miushermzodi MHT Sveansroettect ity Hid wintal
a defect of a pixel electrode Pin itself but also a
def eétl esft radlce o mn assddiiamet qana«c:’merqaiheaetme]recl.

el ectrode, such as a TFT SWconnected to the pixe

el ect r ode ZaME P h B 1HngRe gt ithe @ asheribstrate 101

thod.of i ti the array substrate 101 using .
the EBTSsEEF Sha ST t&ipar st qo FOP 3o Tt APt ing che
i | descrj bed .with reference to
a0 BUGSLLALE i (RS sOrled D JERSTEIEE L0 1
apparatys sused ikl | RARCCIRY i A% SURK! Ml A g
wi || be described. "An el ectrical tester and an
el ecapparbeam Leekieroar & nRpeWtded itheqhaldy Mdh L. 101

10 i nspecting apparatus as one conponent. vacuum

chanbel13b8 desegubpped Wnt klartelieelr @R sRRAMSLAMMEN
300. The array substrate 101 can be held in the vacuum

chanbéec8iOnahdaneresee rt heeehromidAd eneeligi@lly with the

detector 350 is provided in the vacuum chanber 310. A
inspecting apparatus as one component. A vacuum
chamber 310 is eQuipped with an electron beam scanner
300. The array substrate 101 can be held in the vacuum
chamber 310 and removed therefrom. An electron
detector 350 is provided in the vacuum chamber 310. A
probe unit 340 is arranged in the vacuum chamber 310,
and the probe unit 340 has a plurality of probes that
can be brought into contact with their corresponding
pads of the array substrate 101. This control can be
performed by a robot, not shown, with high precision.

A sealing connector 311 is provided on the
sidewall of the vacuum chamber 310. The sealing
connector 311 brings the internal probe unit 340, the
electron detector 350, etc. into contact with their
corresponding external units while keeping the vacuum
chamber 310 hermetic. A control device 320 is provided

outside the vacuum chamber 310. The control device 320

includes a signal source unit 321, a driving circuit
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15 probe unit 340 is arranged in the vacuum chanber

310, and the probe unit 340 has a plurality of probes
that can be brought into contact with their

corresponding pads of the array substrate 101. This
control can be performed by a robot, not shown, wth

hi gh precision. 20 A sealing connector 311 is

provi ded on the sidewall of thel¥acuum chanber 310.

The sealing connector 311 brings the internal probe

unit 340, the electron detector 350, etc. into

cont &N bgialh utidi 322G orar esigoradi regpadytsgiranalnini 323 whi l@ontrol
keepi ng the vacuum 25 chanber 310 hernetic. A contro

devi 81323 4% thadvicead rdut dihks e e ivisouema iembigrput /output
310. Th% ggﬁgrol device 320 includes a signal source
uni t 521, driving circuit 13 control unit 322, a

signal an sis uynit, 323, control unit. 324 that
control s these Uhi %%‘ﬁH&lggqlﬁﬁﬂ/Qﬁﬂﬁﬁﬁl tdmpEing

The ral i 4 traol .the driving 5 .circuit
cont%gﬁgggﬁt%%?%rgé'P%g%e??@at VISR & e iV B (e cudt
arrapnsube! ity hysineieh 1018 ol ite e e e 340.
driving circuit "control unit 322 can “drive e

el enhkes denviihg airayisukshitala 104t houghd RE-ive the
regul ati on pad group on the array substrate 101. At 10

t hi s eflementishensiteala rgane sated datemitohe tsHirpijh oy ce

unit 321 is also supplied to the regul ati on pad group

on t BegaApay osulpets greupo cal ébter iacalalyy sthatgattehd 01. At

auxiliary capacitors of the pixel sections.
this® time, the signal generated from the signal source
unit 321 is also supplied to the regulation pad group
on the array substrate to electrically charge the
auxiliary capacitors of the pixel sections.

The driving circuit control unit 322 can control
the electron beam scanner 300 to scan over the pixel
section of the array substrate 10l1. The secondary
electrons emitted from the pixel section are detected
by the electron detector 350 and its detection

| information is sent to the signal analysis unit 323.
The signal analysis unit 323 analyzes the detection
information from the electron detector 350 and refers
to the positional information (address of a detected
pixel) from the control unit 324 to determine the state
of the pixel section.

The pixel section of the array substrate 101 is

inspected using the inspecting apparatus described

above. It is necessary to understand a relationship in
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The driving circuit control unit 322 can control 15

the el ectron beam scanner 300 to scan over the pixe
section of the array substrate 101. The secondary

el ectrons emtted fromthe pixel section are detected

by the el ectron detector 350 and its detection
information is sent to the signal analysis unit 323.

20 The signal analysis unit 3231dnal yzes the detection
information fromthe el ectron detector 350 and refers

to the positional information (address of a detected

pi xelre lfatdmet Ipe sddritorolbainider32hd adelersip@ td® 101 and
state of the pixel section. 25 The pixel section of

t he &heapleghsonatearosdurce ddeqtEdugiongHeheinspection.
i nspecting apparatus described above. It is necessary

to uR@SPst Rd L& frematiions mifp tihe e Ledlimnishd pdgi tﬁetgratlve
bet ween .t he arra ubstrate 101 and the el ectron beam
sour EE 3GIORr] G £ %Chd AmEsERt FHESS B P Sietlected

i nf i .of _th | ati i i | at.i ve osi_tion,

o oPEREPRR Ak R 8 B D B sl meﬁpﬁ%wes P
d ; [l i | es P tha Xi st

“nd FRGR hVE Yool BES) SERSTRENSI AT AR B Te

Wi t hi@@aali@%eom%arsha%%r&wnyl-be/ann%téa%%t%fw i f) method

detecting the relationship in relative positio

be degcuiehedthalhoWhel@elhe idhisdd pSURStHALR 1L dosition will
arranged roughly in the vacuum chanber 310. The

r egubet descpategr bepoRDp of the array substrate 101
and the probe unit 340 of the
The array substrate 101 is arranged roughly in the

vacuum chamber 310. The regulation pad group PDp of
the array substrate 101 and the probe unit 340 of the
inspecting apparatus are connected to each other. The
array substrate 101 is supplied with a drive signal and
‘the pixel electrodes P are charged electrically. At
the same time, the power supply line 50 of the array
substrate 101 is also supplied with a signal and
charged electrically. An electron beam is applied in
advance to an area close to the mark M formed on the
power supply line 50 and its secondary electron is
detected by the electron detector 350, thereby
detecting a portion not charged electrically, or a
position of the mark M. With reference to this
positional information, the degree of deflection of
electron beams required when the relative position is

finely adjusted and the electron beam is scanned is

determined and then the electron beam is accurately
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I nspecting apparatus are connected to each other. The
array substrate 101 is supplied with a drive signa

and 15 the pixel electrodes P are charged
electrically. At the sane tinme, the power supply line
50 of the array substrate 101 is also supplied with a
signal and charged electrically. An electron beamis
applied in advance to an area ébSose to the mark M
formed on the 20 power supply line 50 and its
secondary electron is detected by the el ectron

det e@PPrl 1350 to earcdbyf dédteeqtiineg @ lportriadeand, dtarged
electrically, or a position of the mark M Wth

r ef ePEREO TG Nohitdhe FESREdH&N i nf or mati on, the degree
of deflection of 25 el ectron beans required when the,
rel ative g&§ GBHIY Wiideld2 hdarsien tHe ef@annipg area

DT SRR R IS RSN o e

el ectroges P, thus performng the inspection. The

control unit 324 can control the scanning area of

el ectron heans W tily rf %’)@%é Q4 he t]f?l]%é | a0 ofe hf%L; the

5mrk M FIG 10 is an exa e of a owchart se

the ceamirbal ukiitt 3324 sard thize fHleehart WS A process of
process of detecting the mark M Wen ali gnnment

st ar tietesteépgSithe malt& Nt WRlenURilti godd ORIt theep S1),
el ectron beam scanner 10 300 and scans a beam over an
ar eatbkeosentooflhenddr B2M cositte 1S2)cheTld ssaaeitddiaam scanner
el ectron SE is detected by
300 and scans a beam over an area close to the mark M
(step S2). The secondary electron SE is detected by
the electron detector 350, its detection information is
analyzed by the signal analysis unit 323, and its
analysis result is sent to the control unit 324.

When the mark M is detected (step S3), the control
unit 324 corrects the beam scan area (step S4) to
reliably scan the electron beam over the array
substrate. When the alignment is completed (step S5),
the actual inspection starts. The inspection has
various contents.

According to the array substrate and the method of
inspecting the array substrate as described above, the
mark M is forhed in the array substrate 101 to make it
possible to arrange array substrates on the surface of
~the mother substrate 100 at very narrow intervals.

Thus, the number of array substrates formed on the

surface of the mother substrate 100 can be increased.
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the el ectron detector 350, its detection information
is analyzed by the signal analysis unit 323, and its
anal ysis result is sent to the control unit 324. 15
When the mark Mis detected (step S3), the contro

unit 324 corrects the beam scan area (step $4) to
reliably scan the el ectron beam over the array
substrate. Wien the alignnment idéconpleted (step SbH),
the actual inspection starts. The inspection has 20
various contents. According to the array substrate and
t he metrhedasplei,nspect iimyenite car ay efiflesttriatee ias forming
descri bed above, the nmark Mis fornmed in the array
subsBr&ey FOPsteafgite oft digdegiesite typesr cangdeamagyner
substr%%gs on ﬁBe surface of 25 the nother substrate

100 SH0P¢EFFtRarlPiw | flecearne. atH@ameite NaFtdls drormed
arra ubstrates forned on.th rface of the nother
b Ere BR G N EaR TR, ePBsaRe 18 Tror BRHATE A &S a
i nverRti-onm.S . etf iLve A rm_n ary ay suhstrates of

Ioli ;/f gfbgn?T{eéﬁefgl%ﬁ‘te%‘\ée Gr?%t gr r(T‘Jasngk]?set rfg)t eefgd.n S é&E o

al i gpert qaBkkel s £9 il.lde the array substrate
101, a pétternesugﬁ gg%gb§Q¥Eée(Test El ement G oup)

can be fosTeee RN 82 i AUICH d8d i A MESWRR 13t &he

Since the position of the mark Mforned in the array

substratg tObsitsadet eotied sbyietbetEl tgsiek FEN@ester, the
position of the pixel section on the substrate can be

10 graspé&donThdér eher pixele sstatienofont h@episxdlstyadtd @an be

can grasped. Therefore, the state of the pixel section can
be inspected while grasping the position of the pixel
section in advance. Since the mark M is provided on
the power supply line 50 of the array substrate 101, it
can be done without increasing the manufacturing steps
in number.

This invention is not limited to the above-
described embodiment, but various modifications can be
made within the scope of the invention. For example,
the shape of the above mark M is not limited to a cross
but can be a triangle, a rectangle and the like. 1In
the present embodiment, the mark M is formed on the
power supply line 50 for applying a voltage to the
opposed electrode when a product is completed.

However, a line for applying a power supply voltage
such as VDD and VSS to the driving circuit provided on

the array substrate can be formed. Moreover, it is not

only on the power supply line but also on other



be i nspected while grasping the position of the pixe
section in advance. Since the mark Mis provided on
the power supply line 50 of the array substrate 101,

it can be done wi thout increasing the manufacturing
steps 15 in nunber. This invention is not limted to
t he above- descri bed enbodi nent, but various

nodi fications can be nade withih the scope of the

i nvention. For exanple, the shape of the above mark M
is not limted to a cross 20 but can be a triangle, a
rectdngferant flheeki kkatl nhet harjpr sént fexhedi.nent ,
the mark Mis forned on the power supply line 50 for
applying a vol tage tbndhetrbppodedletebiidtg when a
product is conpleted However, a line for applying a
pover supBh§ PEEE&gs 25Vendh oas CADDPARY 1SS aino atriray
driving circuit provided on the array substrate can
be fBPﬁéara%r 8Bvef, mFFhP§ Rt 1NERPFTATIL RB pawey substrate

but _al 17 dif !
he. whr ¥ T B  PRGBEE Y aP RRBFREASI Fety DPngormed

presgﬂt ¥€Hékogu5§9rQEgvhgev§Q¥Sé5?¥ HR?E&%&%ﬁaQ%d the

met hod I nSpecting an array
a plysal 1 ¥n8f oar £AY §9?§§r§58§t§§€egecg9rggdcgﬁfﬁrmed even
not her substrate at very harrow I nterval
posi ihovtkief féhmaaibay substrates can be confirnmed
even in this formation. 18
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CLAI MS 1 An array substrate that includes a
substrate ‘on which a plurality of scanning |ines and

a plurality of signal lines are arranged so as to

i ntersect each 5 other, pixel sections forned close to
each of intersections of the scanning |ines and the
signal lines on the substrate and including a

switching elenent and an auxilil@ry capacitor, a

regul ati on pad group provided to supply or output a
signal to the 10 scanning lines and the signal |ines,

and a line made of netal d&hd.forived 9 nside the

substrate and along a periphery thereof, wherein a

mark is férmednatfiay subisdttrteedirgt dinalhelds e suiystrate
extractigg gart of a_metal portion. 15 2. The array .
subsPPat8158c6r Bitngatd tyl &fmseannimer dilmeshandark Algizality
Cross rrray substrate according.to claim

£ 3.. Thﬁ ﬁ 1,
wher 8n StRBAN ménER RACcRTEREIREr B &5F Smeditier sgct each
owe Li-ne, 4. net hod .of i nspectin n
grraétgéggg é gl wﬁf%%opﬁcéﬁgggdacgﬁg§tnggaéﬁl3ﬂfch a
Pl ur 2hicb¥s@te i863NANG L BE3nATEA 10hUEALLY Bl 9i9Aa)
lines are arranged so as to inteéersect each ot er,

pi xel ipest banehkokiBE teh@ee ahe 2aeh uahi nigNtkelsSaTidnaRsy
of the scanning 25 lines and the signal” |ines on tHhe

substilamenandndi Bal ddikigiargWichehicagoel, erere@n@td®n pad

auxiliary capacitor, a specified pad group provided

to sgpphy provided to supply or output a signal to the
scanning lines and the signal lines, and a line made of
metal and formed inside the substrate and along a
periphery thereof, wherein

a mark is formed within a width region of the line
by extracting part of a metal portion.

2. The array substrate according to claim 1,
wherein the mark is a cross.

3. The array substrate according to claim 1,
wherein the line on which the mark is formed is a power
supply line.

4. A method of inspecting an array substrate
which includes a substrate on which a plurality of
scanning lines and a plurality of signal lines are
arranged so as to intersect each other, pixel sections
formed close to each of intersections of the scanning
lines and the signal lines on the substrate and
including a switching element and an auxiliary

capacitor, a specified pad group provided to supply or
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19 output a signal to the scanning lines and the

signal lines, and a line nade of netal and forned on
and inside the substrate and al ong a peri phery

thereof, the nmethod conprising: 5 extracting part of

a nmetal portion in advance from a wdth region of the
line formed on the substrate to forma mark within

the width region of the line; s&&nning an el ectron

beam over the array substrate to detect the mark; and
10 controlling a reference position of the electron
beanmcbaped an spgsiatli dealt henfsaramatiingn ldhesheandetteet ed gnal
mark. 5. The nmethod of inspecting an array substrate
accor-dPf§ t 1€l ai mide Waskeeiof 18 tieHe amdr £)p roglss tomateend
inclydes a plurality of array _substrates fornmed on a
nDthéPs§gﬁsgP§t§Pbs rate and along a periphery thereof, the

method comprising:

extracting part of a metal portion in advance from
a width region of the line formed on the substrate to
form a mark within the width region of the line;

scanning an electron beam over the array substrate
to detect the mark; and

controlling a reference position of the electron
beam based on positional information of the detected
mark.

5. The method of inspecting an array substrate
according to claim 4, wherein

the array substrate includes a plurality of array

substrates formed on a mother substrate.



