C3i0C 1- 2006 DESCRI PTI ON MANUFACTUR NG METHODS OF GLASS SUBSTRATE HOmng
LI QU D CRYSTAL DI SPLAY DEVI CE AND MOTHER GLASS THERECF, AND 5 MOTHER
GLASS | NSPECTI ON APPARATUS Technical Field This invention relates to a

manuf acturi ng nmet hod of glass substrates for a liquid crystal display
device for manufacturing glass substrateg for a 10 liquid crystal display
device by cutting the glass substrates from nother glass according to
predeterm ned cutting-out arrangenent information, a manufacturing method
of the nother glass, and a nother glass inspection apparatus. 15

Background Art In recent years, |ipHSCRMNSFpONI splay devices (liquid
crystal panels) wused for the display devices of personal conputers, and

the like tend to have I|arge areas. Demand for reduction in the cost of
liquid crystal panels grows nore and nore as liquid crystal televisions
and the |i kMANUEAGHYRING M@WG@&@EGD%S ShiBSERu’cTEd?ORnLI:@ﬁID S

al so increasingly demanded of ass substrates for uid crystal display
devi ces thaCRaYST@de@H&HLANeD%‘dIEH &NBMDTHE&&A%SQTH&RE%U%N& for
a liquid crystal di splﬁy devi ce _used for the &w d crystal display device
is genefal |y produced M) bHibR (JuhS SnEN)SBEQrEK) APRAR2TgBass substrate

for the liquid crystal display device constituting the individual liquid
crystal display device fromnother glass that is a glass substrate in a C

3 2u:,o0 n which a plurality of glass substrates for the
l'i qui d cr y;lteﬁhgbqazﬁﬁﬁkd

This invention relates to a manufacturing method of glass substrates

for a liquid crystal display device for manufacturing glass substrates for a

10 liquid crystal display device by cutting the glass substrates from mother glass
according to predetermined cutting-out arrangement information, a
manufacturing method of the mother glass, and a mother glass inspection

apparatus.

15 Background Art
In recent years, liquid crystal display devices (liquid crystal panels)
used for the display devices of personal computers, and the like tend to have
large areas. Demand for reduction in the cost of liquid crystal panels grows
more and more as liquid crystal televisions and the like are coming into
20  widespread use, and reduction in cost is also increasingly demanded of glass
substrates for liquid crystal display devices that are used for the liquid crystal
panels.
A glass substrate for a liquid crystal display device used for the liquid
crystal display device is generally produced by being cut into a size as the
25  glass substrate for the liquid crystal display device constituting the individual

liquid crystal display device from mother glass that is a glass substrate in a



devi ce can be arranged, according to predeterm ned cutting-out ar¥angenens
information (layout information). In this case, as a manufacturing nethod
of the liquid crystal display 5 device, a nethod of previously nounting a
plurality of display circuits at predeterm ned spots on nother glass in
the state before glass substrates for a 2liquid crystal display device are
cut out and thereafter cutting themout is adopted, other than a typical
nmet hod of previously cutting out the glass substrates for the liquid
crystal display devices constituting individual liquid 10 crystal display

devi ces anthrpbsizeruntiiol as uraht)ngf elexenistrants fraberlogad cryseh dsplayTFT,
display circuits such as a black mask and the |Iike on these substrates.
Here, if addeicectarsbeharaanged,sagperbuightce poedetefhavedeiititng-ont ahmnpenienrt
glass, it becones a fault when it is used as a liquid crystal display
device. 1foumationt(hagqutainderraationh t he rmt her glass is conventionally
neasured at the stage of the nother gl ass, gl ection. is perforned to
det er mi ne whet heJnt rﬁeff:@sq,saSaad‘@m@ﬁacm%wn@ %QOP hke g caysiaéstisplsyd

above. V\he a. larg ﬂef ect. is f even .at on ﬁOt ?&i not her. Iass
by the %Ief chien%’é‘%ﬁt 8d 8 prPHED %Puﬁilggsa UFHEYpP stC‘rPHEt it her

ol ass t hat PTG, S Geomiber Bansgl e et Betorbreloroafrared &prg
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10 crystal display devices and then mounting switching elements and electrodes
such as a TFT, display circuits such as a black mask and the like on these
substrates.

Here, if a defect such as a large bubble or a flaw exists in the mother
glass, it becomes a fault when it is used as a liquid crystal display device.

15 Due to this, a defect in the mother glass 1s conventionally measured at the
stage of the mother glass, and inspection is performed to determine whether
there is a defect likely to be the fault as described above. When a large
defect is found even at one spot in the mother glass by the defect inspection of
the mother glass in the prior arts, the mother glass is discarded as a defective

20 item.

However, as the arca of mother glass that is manufactured becomes
larger, the rate of occurrence of a defect to one sheet of mother glass becomes
higher generally. Due to this, if the determination is made based on the
determination of a defective product and non-defective product of the mother

25  glass as in the prior arts, there arises the problem that the defective rate of the

mother glass becomes extremely high as the area of the aforementioned glass




In accordance with a first aspect of the invention, there is a £3 0CT 2005
manuf acturing nethod of nother glass for manufacturing nother glass from
which a glass substrate for a liquid crystal display device is cut out
based on predeterm ned 5 cutting-out arrangenent information, said nethod
conprising the steps of: rmanufacturing %aid nother glass; detecting a
defect that exists in the nother glass nmnanufactured in said nother glass
manuf acturing step, and has a possibility of affecting characteristics
necessary for the purpose of 10 use of a glass substrate for the liquid
crystal display device; creating defect information including positional
information showing a position of the defect detected in said defect
detecting step; and 15 evaluating a quality of said nother glass based on
sai d def ecln acoéutansti withc & efatsé dsipeck aif dhaehwentions chenst isoa reasufdaigrisgep,
said cutting-out arrangenent information, and eval uation standard

informati Oﬂle‘ﬁﬂ‘ﬂ@&“d’fgmr'é)tﬁéiaEFtﬁ;"sdfdr%aﬁ\d?ddﬂ@ﬁihggnbﬁ@@rqghishtﬁoﬁlf wiHtH a 2fass
nother glass. S 4 U% i LUO% substrate for liquid crystal becones|arge.
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there 5 also, arises the problemthat thegfm)ulqt of the gl ass discarded

i ncreases $WitingnPRpATABSERIEEE i NSTMEKIONs faid Msthad CREPIEsiRgdhg SEERM Y ef or e
the glass resources cannot be utilized effectively. These probl ens
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the liquid cryst

detecting a defect that exists 1in the mother glass
manufactured in said mother glass manufacturing step, and has a
possibility of affecting characteristics necessary for the purpose of

10 use of a glass substrate for the liquid crystal display device;

creating defect information including positional information
showing a position of the defect detected in said defect detecting
step; and

15

evaluating a quality of said mother glass based on said defect
information created in said defect information creating step, said
cutting-out arrangement information, and evaluation standard
information showing a standard for evaluating the quality of said

20 mother glass.




10 The present invention is made in the aforementioned background, &afd " hd&
its object to make it possible to enhance yield of production of nother

gl ass and gl ass substrates for a liquid crystal display device to nmake it
possible to utilize the glass resources effectively, and to make it

possible to 15 reduce the cost of the her gl ass and the gl ass substrates
for the liquid crystal display device. Disclosure of the Invention 20 25
C30CT 2006 S In accordance with a second aspect of the invention,

there is a manufacturing nethod of a glass substrate for a liquid crystal

5 di splay gigstege ffor ligaiditastal bewmhbelgipass substrate for the liquid
crystal display device, by cutting-out the glass substrate for the Iliquid

crystal display device from nother gl ass based on predeterm ned
cutting-out arrangenent information, the nmethod conprising the steps of:
10 detecting a dEbdewingaheeanicstasciin dai areamithtbe ghsssubsintietas the liquid
possibility of affecting characteristics necessariy:for t he purpose of use

of a gl assCrystalt the matber glees wighiad asgs aten teads bo D wed, ead theeforatheref ect
i nformation including position i nformation showi ng,.a pqgsi.tion of the
def oct Tet BEpedripes JAP AT ¢ @l d¢ i Hgoust ec;fl ?fs@]cg?@sﬁm %&arﬁadam&&%etsy of

said mot he%ol%\glsnsg ?ggecgef%gt So%i gng esfh%%% of mother glass and therefore the glass
resources cannot be utilized effectively. These problems increase the cost of
the mother glass, and causes increase in the cost of the liquid crystal panel as

a result.

10

The present invention is made in the aforementioned background, and
has its object to make it possible to enhance yield of production of mother
glass and glass substrates for a liquid crystal display device to make it
possible to utilize the glass resources effectively, and to make 1t possible to
15 reduce the cost of the mother glass and the glass substrates for the liquid

crystal display device.

Disclosure of the Invention

20

25




information created in said defect information creating step, sai§3 CCT 2006
cutting-out arrangenent information, and evaluation standard 20 i nformation
showi ng a standard for evaluating the quality of said nother glass; and 5q
manuf acturing the gl ass substrate for the liquid crystal display device, by
cutting-out the glass substrate for the Biquid 5 crystal display device
fromsaid nother glass, based on an evaluation result in the quality

eval uating step. In accordance with a third aspect of the invention, there
is an inspection apparatus of nother glass for evaluating a quality of the
10 not her glass fromwhich a glass substrate for a liquid crystal display
device is cut-out based on predeterm ned cutting-out arrangenent
information, the apparatus conprising: a defect detecting part that detects
a defect that exists in said 15 nother gl ass, and has a possibility of

affecting characteristics. necessary for th rpose. of use of ,a glass
substrate f%ra?%‘ér ARYEE dWikhy 8¢ é?cef\{gplaépe&' nge&% I(f’ézfeé'ﬂtlopnfm il§nd
creating part that creates defect information including positional

i nf or mat i omahofdaigrnposicihand obf 20 glhes debibstradet dored Byquad dcdpsiedt
detecting part; and P3 OCT 2006 5.6 a quality evaluating part that

eval uates giguiahi Wevatesedl maRLFgEndiags thasethsQnssbstadef Rat thaf dywayi on

created by said’defect information creating part, said cutting-out
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liquid crystal display device from mother glass based on
predetermined cutting-out arrangement information, the method
comprising the steps of:

10
detecting a defect that exists in said mother glass, and has a
possibility of affecting characteristics necessary for the purpose of
use of a glass substrate for the liquid crystal display device;
creating defect information including positional information
15 showing a position of the defect detected in said defect detecting
step; and
evaluating a quality of said mother glass based on said defect
information created in said defect information creating step, said
cutting-out arrangement information, and evaluation standard

20 information showing a standard for evaluating the quality of said

mother glass; and




5 evaluating the quality of said nother glass. In accordance wthia foupgh
aspect of the invention, there is an inspection nmethod of nother glass for
evaluating a quality of the nother glass fromwhich a glass substrate for
a liquid crystal display device is cut-out based on predeterm ned
cutting-out 10 arrangenent infornmation,5#%he nmethod conprising: detecting a
defect that exists in said nother glass, and has a possibility of
affecting characteristics necessary for the purpose of use of a glass
substrate for the liquid crystal display device; C3 OCT 2006 Sc; creating
defect information including positional information showi ng a position of
the defect detected in said defect detecting step; and evaluating a
quality of said nother glass based on said defect 5 information created in
said defect information creating step, said cutting-out arrangenent

i nformation, and eval yatjon standard, information ow .St andard r
eval uating the quBfid ag#utggigd pr BHASSy) SURS ré? engeéggi aﬂﬂBhgoPrVﬁLaol
Drawings 10 Fig. 1 is a flow chart show ng a manufacturing nethod of a
liquid crylssplayidevige,ddy ceutting-ase tbfe glmssuiabstratag faet Hoe bifquiidass
substrates for liquid crystal and a manufacturing nmethod of nother gl ass

accordi ig 9yathl edhgfdagenieolicd heroresenid i myemiéongliig. Bassda dil oak
di agram shO\NP/ng a constitution of an inspection 15 apparatus for nother

gl ass accorgi,ng.1ia | pes Sioadt ey Aty BEaRIEREY step.

In accordance with a third aspect of the invention, there is an

inspection apparatus of mother glass for evaluating a quality of the

10 mother glass from which a glass substrate for a liquid crystal
display device is cut-out based on predetermined cutting-out

arrangement information, the apparatus comprising:

a defect detecting part that detects a defect that exists in said

15 mother glass, and has a possibility of affecting characteristics

necessary for the purpose of use of a glass substrate for the liquid
crystal display device;

a defect information creating part that creates defect

information including positional information showing a position of

20 the defect detected by said defect detecting part; and




invention; Fig. 3 is an explanatory view of the manufacturing met Rdd0eF 2ithe
gl ass substrates for the liquid crystal and the manufacturing nethod of the
not her gl ass according to the enbodi mrent of the present invention; C3 OCT
2006 5d Fig. 4 is an explanatory view of the manufacturing nethod of the
gl ass substrates for the liquid crystal %nd the manufacturing method of the
not her gl ass according to the enbodi nent of the present invention; and Fig.
5 is an explanatory view of the manufacturing nmethod of the 5 glass
substrates for the liquid crystal and the manufacturing nmethod of the 0 Q
(T 201)6 6 nother q@ldssy aceahditiggt parbetlertbediatantesf at haaprtgserft said
invention. 1 DEFECT | NSPECTI NG SECTI ON, 2 DEFECT DATA PROCESSI NG

SECTI ON, 3 I y : DER

EvALUATI NGTBHERECETANS BReT G S et Bl g B M e ass
Best Mbde for Carrying out. the Inventjon Fig. |.is a flow chart show ng a
manuf act ur FREPHBEHOR bfCaiNEqRRED T SsEar HRspPLy TR0 EER L iyfoyMattot
manuf act uri ng met hod of gl ass substrates for 10 liquid crystal and a
manuf act ur and nevhbekiodnnostaardajicas snfeusationy tsooari Rgbadi seadard  Her
present invention, Fig. 2 is a block diagramshowing a constitution of an

i nspectd oneeppasahystfoguaNEyBFhaidahashieaedasdi ng to the enbodi ment of
the present invention, and Fig. 3 to Fig. 5 are explanatory views of the

manuf act uri ng netho I u t F Q] t he
manuf act uri ng netlﬂogcgér(ﬁﬁcgo\teﬁt}r %gf(zlgfsﬁa%g%gl{ ndgf ?@)éﬁﬁ@@fﬁ;@ﬁ’ thef8ds
an inspection method of mother glass for evaluating a quality of the
mother glass from which a glass substrate for a liquid crystal

display device is cut-out based on predetermined cutting-out

10 arrangement information, the method comprising:

detecting a defect that exists in said mother glass, and has a
possibility of affecting characteristics necessary for the purpose of

use of a glass substrate for the liquid crystal display device;




enbodi nent of the present invention. Hereinafter, the nanufacturiﬁ@aﬂﬁgt%%H
of glass substrates for liquid crystal, the manufacturing nethod of the

not her gl ass and the inspection apparatus for the nother glass according to
t he enbodi nent of the present invention will be explained with reference to
20 these drawi ngs. As shown in Fig. 1, iX the manufacturing method of the
liquid crystal display device according to this enbodi nent, after the

not her glass is manufactured and a defect is inspected, a pIuraIity of
circuits are mounted on the nother glass first and thereafter the nother
glass is cut to obeaiingt Hefecyundoemaiigstiaicludspgapodipve] iofoamadionhe
not her glass is cut and the glass substrates for the |iquid crystal

di spl ay deyh&®iafk ap?@@wﬁ@@h ottheh €1 d €ftidts datectwaunhedainh MR D CeteRNE 7
t he individual su ates to obtain the liquid crystal display device, and
t he nanufa¥§ur%$$ met hod of the liquid crystal display device has a nother
gl ass At ng step Si, a defect neasuring step S2, a defect

eval uating step S3, a CIrCUIt nou .step.$4 o utting ste ‘,oan

a cutting step SSVEAUALNG ajGeal ithﬁﬁﬁ%idﬁgﬂ%ﬂ@ﬁ ehass based %@é@égﬁﬂe%e
expl ai ned hereinafter. (1) Mther glass manufacturing step S| Here, the
nmot her gl agsfdrsnatigmasseptad eiff reamdwhiedbet ha forasstisnbstreatiag stap, tshed
liquid crystal display device can be obtai ned by being cut out according

to predete {Ttt'?ﬁg _SHEL T D920 ten’i‘éﬁ?”‘ilﬁrfﬁ?fndt'ﬂéﬁ” éch” ) Ava¥tdn ]sQaF[H%rd

cutti ng- OU arrangenent I n OI’ mation 1S yout ormation to cut out

Crystal IRy AHEN GBI &onentatte € ha\ Al tactid (i fo{%r@ﬁﬁgﬁ“'d

di splay devices fromthe nother glass that is the | arge-sized gl ass
substrat e orotbercplass.plurality of glass substrates for the liquid crystal
di spl ay device can be pl aced.

Brief Description of the Drawings

10 Fig. 1 is a flow chart showing a manufacturing method of a liquid
crystal display device with use of a manufacturing method of glass substrates
for liquid crystal and a manufacturing method of mother glass according to an

embodiment of the present invention;

Fig. 2 is a block diagram showing a constitution of an inspection
15 apparatus for mother glass according to the embodiment of the present

invention;

Fig. 3 is an explanatory view of the manufacturing method of the
glass substrates for the liquid crystal and the manufacturing method of the

mother glass according to the embodiment of the present invention;



15 As for manufacturing of the nother glass, it is obtained by CLE?iQ%;%gB

| ar ge-si zed plate glass, which is manufactured by a float nethod, a down
draw nethod and the like that are the known plate gl ass nanufacturing

met hod, into a predeterm ned size. The down draw nethod is a method for
forming a plate glass by continuously sdgplying nolten glass froma

di ssol ver 20 along a die surface, and after fusing the glass on both sides
under a formng die, drawing a perineter portion of the glass dowward by
aroller or the like (Refer to Japanese Patent Laid-open No. Hei 10-291826
and the like forFig.uétiseanienpanatoirynyicwAcdothgi nprudacivsigbanethod of the
manuf acturing nmethods, |arge-sized plate 25 glass, for exanple, | mX 1 m

i n the | engills an®siatish fore U ligiRd iy s@ nd themmdru fhbirkne steitodobf ahsed.
This plate"glass is cut into a small”size of p3 OCT 2008 550 x 650mMm or

600 x 720mm oy t [ r . S ubstrates
for the I Barteegs afcordtBEE e SHEERIRGH: P Rrb B hVengo B 3rdcs
substrate for a liquid crystal display device, there are. a glass  substrate
for a TFT with aFT&ETS(Isnah ¢5plARAt0ASYiEPHOf s A dpeReding Dagfaog aligBer at o
surface, a glass substrate for a color filter, and the like. In the TFT

gl ass subsglags substraies ot theslighidsrystalamd flid mahudastusingr mieshdd ol on t he
gl ass substrate, while in the glass substrate for a color filter, each
color filter is individually formed on the gl ass substrate. These
substrates with the thin filmhold the liquid crystal, whereby the liquid
crystal display device (liquid 10 crystal device) is manufactured. (2)

Def ect neasuring step S2 Next, a defect is nmeasured for the nother gl ass
manuf actured in the above-described nother glass manufacturing step. The
defect nmentioned




here is the defect having the possibility of affecting the propert§3wh CANS
is 15 necessary for the use purpose of the glass substrate for the liquid
crystal display device. In concrete, a bubble existing in the nother
glass, a flaw, a point defect, contam nation, adhesion of foreign matters
and the like are cited. |In the defect ngasuring step S2, such defects are
detected, and the detection data is processed, whereby the information
such as the kinds, positions 20 (X-coordi nate, Y-coordinate), and size of

t hese defects is obtained as defect information. The defect information is

obt ai ned b@‘ﬁ%&r’;@taﬁgrﬁcgﬁﬁﬁﬁg%%e%ﬂﬂ%cﬁh&kﬁqt dithe!gigsdiigengbass as shown

in FIG 2. ass i nspection apparatus has a defect detecting

section 1, a defect..d@yBFBCOCER$S PECHNGOSELTRONG Zef-ecDREREQTSIDATAN
section 3, a defect information evaluating processing section 4, a storing

section 5, PROUESSANGISECTIONNE & - sDEFERCAY DIeVACSTORPNG BECIIBN,t he
defect detecting section 1, a defect detecting device utilizing a nethod
for detecti-ngD& RECECINFORME HlIQABSESURELFATENLY PRACHP I INGtSEQiIOENE S on
the gl ass substrate, detecting the light reflected or scattered by a defect
exi stirng i n'tﬁ@@hﬁ‘éﬁr%}i@ﬂéﬁ\g, nasurMgTHIER tobAsTh t t ance and t he

reflectivity 5 at each point on the glass substrate is used. As such a
device, a device utilizing a nethod of meking light incident on the

substrate surface apnd _scanning i.t as disclosed in, for exanple, Japanese
Pat ent PubBﬁ&faMQﬂ? %&.Ca@mg gt &!mlg@,eném a device utilizing a method of

reking | gnt Tnciden} gn,'41e e SULLIGE, 2L R0 SUARLT At ap  2tlanac | o
oo 10 SR Sy SR SR b L BATRYRE o e cAesd bl
10 liquid crystal and a manufacturing method of mother glass according to an
embodiment of the present invention, Fig. 2 is a block diagram showing a
constitution of an inspection apparatus for the mother glass according to the
embodiment of the present invention, and Fig. 3 to Fig. 5 are explanatory
views of the manufacturing method of the glass substrates for liquid crystal
15 and the manufacturing method of the mother glass according to the
embodiment of the present invention. Hereinafter, the manufacturing
method of glass substrates for liquid crystal, the manufacturing method of the
mother glass and the inspection apparatus for the mother glass according to
the embodiment of the present invention will be explained with reference to
20 these drawings. |
As shown in Fig. 1, in the manufacturing method of the liquid crystal
display device according to this embodiment, after the mother glass is
manufactured and a defect is inspected, a plurality of circuits are mounted on
the mother glass first and thereafter the mother glass is cut to obtain the liquid
25  crystal display device, or after the mother glass is cut and the glass substrates

for the liquid crystal display device are produced, the circuits are mounted on




case, the defect data obtained in the defect detecting section 1 I'§ @he s
data obtained as two-dinensional inmage data by scanning the nother glass
by a 15 line sensor. This data is tenporarily stored in the defect data
storing section 3, and sequentially read out and processed according to a
fixed processing standard by the defectydata processing section. According
to this, the defect information indicating the kind of the defect,
position (X-coordinate, Y-coordinate), size and the like is created from
this defect data. 20 The created defect information is the information

pecul i ar tﬁle?ﬂﬁﬂvﬁfualt%?gysﬁ%f?%ui@%b@ﬂ hgfe Alase ’cr??gi H@ﬁflﬁf/%@fi&@,eaﬁﬁ]‘:tﬁgt

information Is given entifying information to enti1'fy each specifi

mot her gl aggnufictlif@gS@®hod iofRhe tifuiddg9tial ﬁi%a&ﬁ@ﬁﬂ@hﬁ@@ ifothet gldyst he
not her glass itself & an identifying |abel. a nmethod for giving the

i dent i fyi nmameifkctiginchstepoShen &deal asmsufion shepnPlea defoet beatuatingadtepg a
t wo- di mensi onal code on an area near a perineter of the nother glass by
usi ng | asef3] agitcuitmduritmg step Bt er ai qittingRe®SH’ 2006 a &dtihg dtbp Skase,
the laser light is brought into focus at a _regi on |l ocated inside the glass
by a predetigcwit meounlisg atepeSHi.omlhkee giepssvilbt axplainedtioppinaftorher eby  t he
t wo- di nensi onal code can be pmarked as the identifying | abel w thout giving
a damage oft)oMotkergless nsarytachiring sip Dbf ect eval uating step S3 Next,
after the defect jnformati OE obf ai ned i.n thf above-d siéi be defgct
measuring step i slegeothegmathenglass & Aglaseplatedram waig t}wé@sgﬁp strates
sequenti al d eval uyated in,the defect eval yati step,S3, and the
qual Ty of o AGE et Gsted "sisPlief Aibe e cUtalicd omdhe ot out
eval uating_10 processing.is rfor y_ t.he def i.n i | i ng
pr ocessi ng?“ S8 on s Hf%d?tﬁg%ﬁ%?(gc‘i%ﬁﬂgb%@t %b%l%%ﬁi t[@{)ﬁtab?’g‘ ﬂﬁ’#ﬁé
defect§ nf (BN out arrangement information is layout information to cut out a
plurality of substrates in the size as the glass substrates for the liquid crystal
display device which constitute the individual liquid crystal display devices
play
from the mother glass that is the large-sized glass substrate on which a
plurality of glass substrates for the liquid crystal display device can be placed.

15 As for manufacturing of the mother glass, it is obtained by cutting a
large-sized plate glass, which is manufactured by a float method, a down
draw method and the like that are the known plate glass manufacturing
method, into a predetermined size. The down draw method is a method for
forming a plate glass by continuously supplying molten glass from a dissolver

20 along a die surface, and after fusing the glass on both sides under a forming
die, drawing a perimeter portion of the glass downward by a roller or the like
(Refer to Japanese Patent Laid-open No. Hei 10-291826 and the like for
further information).

According to the above manufacturing methods, large-sized plate

25 glass, for example, Im X Im in the length and width measurements, and

0.7mm in thickness is obtained. This plate glass is cut into a small size of




eval uating processing section 4 inputs therein the defect infornafibACSeHts
fromthe defect data processing section 2, the cutting-out arrangenent
information and the evaluation standard i nformation, which are created
based 15 on the specification of the custonmer and the |ike, and adds a
fixed processing to create the quality gnformation. Fig. 3 is an

expl anatory view showi ng the defect information. Fig. 3 shows a case in
whi ch four defects, K1, K2, K3 and K4 are detected inside a nother glass
10. The defect information is constituted of X-coordinates (X1, 20 X2, X3,

and X4) angds{y- coos{ifa,asr 600, XY27208m apeh fike, Whe@@b?*ﬂl@éﬁﬁcﬁtﬁer%@é&ls@o@”s
of the defects, synbols indicating the kinds of the defects (P1, “P2 P3

and P4), SM{@glaﬁssl Adiseaténdot biee diqad @lystdhaligelfgctiovicds lare@an@Bactans]. 4) ,

for the respective four defects. As this defect information, the other
i nf or mat i oAsr eggladi nibishrateldbeca diqud beysialc ispealy oddrace t tagret e pogldsisons
of 25 the defects, the kinds of the defects and the sizes of the defects.
Fig. 4is mnbsﬁmsbafmtmrE/FViWthaoWﬂ?g(thhe fdm ttranpistor) deidermad arzho C T
2006 11 information Iayout i nformation). The cutting-out, arrangenent
i nf or net i oaubstsat@ serfasgoatglass sbtate donawodopfidieal am@ thg 11§I3as dndbpskk kit es
for the liq gl % %stal di spl ay device ar%,cut out from.oone sheet, of the
mot her gl agksubshate, HeCtdl Bichrpy a thin filny ﬁwmé%a%éomae e glissof
the glass s strate 13 and, 14 f.or the, liguid cr a
dovi Ge. ar cSURRIEL Wb BibesBiast Ul oehEblcg ltef Gchhalos iy
|nfornat|on rat es ui I
devi ce arel (85@%‘?0ﬂ3§ EB 8§§§E %ﬁ@?ngﬁgh S&@ﬁﬁégé ﬁﬁd%g @ﬁn
nunber of | When
t he not her%}g ag§%®é§ﬁ| ver%bg&f1 éJgﬁé{stlti/l%ul1 Uﬁ{ %é;ﬁ%aiygfg? Piy%e ? o@@ld
desi gngj ed Rystd NG RUS} %%ﬁnh?adfﬁ?é&.
(2) Defect measuring step S2
Next, a defect is measured for the mother glass manufactured in the
above-described mother glass manufacturing step. The defect mentioned
here is the defect having the possibility of affecting the property which is
15 necessary for the use purpose of the glass substrate for the liquid crystal
display device. In concrete, a bubble existing in the mother glass, a flaw, a
point defect, contamination, adhesion of foreign matters and the like are cited.
In the defect measuring step S2, such defects are detected, and the detection
data is processed, whereby the information such as the kinds, positions
20 (X-coordinate, Y-coordinate), and size of these defects is obtained as defect
information.
The defect information is obtained by using the inspection apparatus
for the mother glass as shown in FIG. 2. The mother glass inspection
apparatus has a defect detecting section 1, a defect data processing section 2,
25 a defect data storing section 3, a defect information evaluating processing

section 4, a storing section 5, a display device 6 and a screening device 7.




The eval uation standard information is created for each kind of 03 ULT 2003
cutting-out arrangenent information. Nanely, when the cutting-out
arrangenent information as shown in Fig. 4 is specified, the eval uation
standard i nformation corresponding to it is selected. The standard has the
15 determ ned standard val ues on a pass % fail basis, or of ranking,
concerning, for exanple, what position of the area divided based on the
cutting-out arrangenment information a defect is |ocated at, or, what kind
of defect the defect is, or in what size the defect is, how many defects

exist, and the [|ifethe d\efbbedé&ﬁ‘oem%g' sty h eefestadatatiing devosestilinhg a
section 4, the sent 20 defect information (the size, the position and the
kind of thmeflededby descctnfpekifeagai tis¢ glims stbstidde dydataking deghtascident
descri bed above, and the processing of the determnation of pass or fail,
or the rankirifei glagersubsirete, dategting the hghlexgflesiad ooty svatéavedt by re daédasct
i nformati on eval uati ng processing. As shown in Fig. 5 the processing can
be perf or nexisbiyiguit thezsuhypteaiemand dneruaing theetranralisaneg, paﬁditﬁﬁa@ﬂﬁgtl‘érgty
over | ayi ng processi.ng of, for exanple, the dgfect i nformation i mage ,shown
in Fig.53 ah@aehedQif 1athgheutlagy saRgEaisS (Uses. oY Spebea AVIFht 8rdaYiten
i mge shown .j.n. Fig. 4,,and sinulati at .kind of defegt,in what size is
pl aced at FI%% tnil%tltiloanQ?d@akm%n?@v@@qiﬁ@%tﬂ@a t@? ﬁugaggagggga%cgnapﬁe
cutting-out arrangenent,.i nf i on. h | i i Q. D, e
def ects K15&HU'Rd Hr & i(irﬁsqqﬂgé(gﬁba%g %@P@e%@ﬁsg%mcﬁb@%&?ﬁﬁ&as
t he gl ass t£at or O Hes I ' o) e
dof ect o ar S1HD: Feqardedndar dev B4 LR RameHlEb P nalSey b ORI ddet"RE", g
K3 are insj : ah h radig- t he
liquid cr yéﬁ?ﬁgﬁgﬁf@.d%%@‘?@ apdischSecdth JfRSe Fibel 410, opch Y.
def ect ) K2Lphd_Kg| a5 cgherkesdagai nst the standard, next. As
The defect data processing section 2 creates defect information by
processing the defect data obtained in the defect detecting section 1. In this
case, the defect data obtained in the defect detecting section | is the data
obtained as two-dimensional image data by scanning the mother glass by a

15 line sensor. This data is temporarily stored in the defect data storing section
3, and sequentially read out and processed according to a fixed processing
standard by the defect data processing section. According to this, the defect
information indicating the kind of the defect, position (X-coordinate,
Y-coordinate), size and the like is created from this defect data.

20 The created defect information is the information peculiar to each of
the measured mother glass, and therefore the defect information is given
identifying information to identify each specific mother glass. At the same
time, the identifying information is cut in the mother glass itself as an
identifying label. As a method for giving the identifying mark to the mother

25  glass, for example, a method of baking a two-dimensional code on an arca

near a perimeter of the mother glass by using laser light, and the like are cited.



10 a result, if they are the defects deviated fromthe standard, ‘e 0areas
which is cut out as the glass substrate 11 for the liquid crystal display
is evaluated as wunusable. Conversely speaking, the nother glass 10 is

eval uated as having the quality to nake it possible to cut out three gl ass
substrates for the liquid crystal displdy. 15 The defect information of a
plurality of sheets of nother glass, a plurality of different pieces of
cutting-out arrangenent information and each evaluation standard
information are stored in the storing section 5 of the defect information
eval uat i nglptlosessienthe st dight is bréught thtodbdus e a egidn tacdted infidehbse
pieces of information is sequentially changed and the 20 aforenmentioned

si mul at i onghessHod ai prederratiedd disanebylrotetivoghissatirtacebio stppleh whereby

| ar gest nunber of glass substrates for the liquid crystal display device
can be cut thsutweadipensional codecerinibry marker a5 thef éfmufwn&éaw aYithat
resources i s .inprqoved nore, and furth cost reduction can be realized.
Accordi ng gﬁ“ﬂgéia%%wgecﬁﬁ% ﬁ%gﬁﬁﬁfﬁﬁ -products evaluated in quality can
be 25 obta% d.. The llté qg rmation thus obtained is sent to the

di spl ay® deld kesectey &P the screening device 7 or the like. In
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10 processing is performed by the defect information evaluating processing

section 4 in the defect inspection apparatus in Fig. 2.  The defect information

evaluating processing section 4 inputs therein the defect information sent

from the defect data processing section 2, the cutting-out arrangement

information and the evaluation standard information, which are created based

15 on the specification of the customer and the like, and adds a fixed processing
to create the quality information.

Fig. 3 is an explanatory view showing the defect information. Fig. 3

shows a case in which four defects, K1, K2, K3 and K4 are detected inside a

mother glass 10. The defect information is constituted of X-coordinates (X1,

20 X2, X3, and X4) and Y-coordinates (Y1, Y2, Y3, and Y4), which show the

positions of the defects, symbols indicating the kinds of the defects (P1, P2,

P3 and P4), symbols indicating the sizes of the defects (Q1, Q2, Q3, and Q4),

for the respective four defects. As this defect information, the other

information regarding the defects may be included other than the positions of

25 the defects, the kinds of the defects and the sizes of the defects.

Fig. 4 is an explanatory view showing the cutting-out arrangement




necessary based on the defect information, but it is generally detlet fitrhedns
10 roughly according to the kind and the size of the defect whether it is a
serious defect or not, and therefore it is preferable to display the
information of the kind and the size in addition to the positional
information of the defect. In the scredrding device 7, an operation and the
| i ke of classifying the sheets of the nother glass on a pass/fail basis or
qual ity ranking basis based on the 15 above-described quality information
are perfornmed. Next, the liquid crystal display device is manufactured by
usi ng the jpforiatioal dsgomr adoemationy. obittal veringodt bhengeatentt mdoknatenof
manuf acturing steps. Nanely, there are the case in which after the step $4
of mounti nig thee lawoutciifosmdtioachbw anphurelitiptofeglags ssbstratgse féothediquitde
cutting process S5 is 20 perforned to obtain the |iquid crystal display
devi ce, ancrystal display deviceotre arttart fram onephsat obfthe methey gass e dbt her
gl ass and ogbtaining_the glass substrates for the_liqujd crystal djsplay
device is ﬁw@rwen%&gﬂ?ig.ﬁb i showss cae Ionylieh fepk pbths gtaéstss%&ﬂaeqsel [,'12,

porf or b, | FHAKGATTIER (1) BuAr o G P IOIY EE BT e Bl P oBeaist o o

0 el AL SRS Ly

0 oS 2 e AT B S50 BB PRSRLED SRS s

ALY CE e T e e s

21007l Wk WSRO SRR, e et e il
10 information designated by the customer is used.

The evaluation standard information is created for each kind of
cutting-out arrangement information.  Namely, when the cutting-out
arrangement information as shown in Fig. 4 is specified, the evaluation
standard information corresponding to it is selected. The standard has the

15 determined standard values on a pass / fail basis, or of ranking, concerning,
for example, what position of the area divided based on the cutting-out
arrangement information a defect is located at, or, what kind of defect the
defect is, or in what size the defect is, how many defects exist, and the like.

In the defect information evaluating processing section 4, the sent

20 defect information (the size, the position and the kind of the defect) is
checked against the standard determined as described above, and the
processing of the determination of pass or fail, or the ranking is performed.
Fig. 5 is an explanatory view of the defect information evaluating processing.
As shown in Fig. 5, the processing can be performed by utilizing a method

25 and the like of superimposing or overlaying processing of, for example, the

defect information image shown in Fig. 3 and the cutting-out arrangement




invention, it becones possible to use this as a good product. Thefgas®T hms
whi ch the defects exist inside the layout will be as follows. For exanple,
when defects are only in one of the layout of four of the liquid 10
crystal glass substrates to be produced, the area of one gl ass substrate
havi ng the defects does not neet the required specification, but the area
corresponding to the other three glass substrates neets the required
specification. In such a case, only the area corresponding to the usable
three glass substrates is used effectively, whereby the nother glass can
be utilizethfbbmatiomoihagdessarinng Fhe 4nandesimilbgngoivhas kihd dfhdefadt an
art, the above nother glass is all discarded as the nother glass having
def ects aswihattsiee capbawid shehadgfoscicn onsisieder ohesidd dthe mecet dovieldd! basedt
but according to the present invention, the relation of the |ayout can be
known i n adudheeuttang-dut dyeangeassentpodeimadono utilize the usable area

effectively instead of discarding the . nother 2 l ass, thus making it
possi bl e to util iladheexagpleshosgpin Fas. é;ﬁ&@ciﬁ%é?%l@@ Bi93Ee BUBE pifde
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the custoner who manufactures the glass su es for the liquid crystal
di spl ayp5 densksGR, iff theyh@res s @Bfect$ debiabdgro@f Ry stih@atifthetarenfwhivht ison

of the nother
cut out as the glass substrate 11 for the liquid crystal display is evaluated as
unusable. Conversely speaking, the mother glass 10 is evaluated as having
the quality to make it possible to cut out three glass substrates for the liquid
crystal display.

15 The defect information of a plurality of sheets of mother glass, a
plurality of different pieces of cutting-out arrangement information and each
evaluation standard information are stored in the storing section 5 of the
defect information evaluating processing section 4 in Fig. 2, and the
combination of these pieces of information is sequentially changed and the

20 aforementioned simulation method is repeated, whereby the combination by
which the largest number of glass substrates for the liquid crystal display
device can be cut out can be found. According to this, effective use of glass
resources is improved more, and further cost reduction can be realized.
According to the above, the mother glass products evaluated in quality can be

25  obtained.

The quality information thus obtained is sent to the display device 6,
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glass is previously notified, the nother glass can be delivered \Elat houtmj

discarding it as a defective product. Swtching el enents and el ectrodes of
the TFT and the like, a black mask and the like are fornmed at
predeterm ned positions as necessary on the 10 nother glass which is not

di scarded but delivered. The nother gl asig on which the switching el enents
and the electrodes are thus fornmed is cut according to the predeterm ned

| ayout, whereby the glass substrates for the Iliquid crystal display device
can be obtained. The gl ass substrates in the size of the final product are

cut out of Hhgcraehhes dihass 1 braghealike, &ﬁQh%héfs?ﬁéy &levidd ¢ NBeshAehiRg

el enents and el ectrodes of the TFT or the |ike, e black mask and the
li ke may bghdwhnedFon She digplsudisbyat el$?lﬁ§!t(ﬁfﬂ’&f kel yr thkt@rfothetionoigher

glass is divided into several parts in advance, the elenents are formed on
t he di vi dedidpdmeedbutbeingpdirtbe asafit enggde benhimahl yhhes withst pants drdhet he
liquid crystal display device may be cut out fromthe divided base plate.
20 As desclikbed Ia_tigvses:asm intasldstiendatthemasitiooal, irdpripatonaafsthe defeict.igie t he
e bl T O RSt e ey
ot her gl aBtERaASaN e odf SEEHABIIANE e GG Bl GHSC! CoN Sy IOND: RO REr
O o g et P B AT IS ol /0Nl Ryl 35 i B g
he 4 1oy Qg Pl bOE SLERE B R AR SR AL R AT,
e et ect Bl gy gt aRdasusaRlaon Wik § BEADPD (Ryofiinepr oed
other ysable,afieadcdraidy & RAkIROaN e BeealiStic defBabwhelfdiSets hNRIRRs

defect or not, and therefore it is preferable to display the information of the

kind and the size in addition to the positional information of the defect. In

the screening device 7, an operation and the like of classifying the sheets of

the mother glass on a pass/fail basis or quality ranking basis based on the

15 above-described quality information are performed.

Next, the liquid crystal display device is manufactured by using the
mother glass product thus obtained, and there are two kinds of manufacturing
steps. Namely, there are the case in which after the step S4 of mounting the
circuits directly on the mother glass is performed, the cutting process S35 is

20 performed to obtain the liquid crystal display device, and the case in which
after the step S4° of cutting out the mother glass and obtaining the glass
substrates for the liquid crystal display device is performed, the step S5° of
mounting the circuits on the individual glass substrates for the liquid crystal
display device is performed. Thereafter, by performing a known step, the

25  glass substrate with a TFT, the glass substrate with a color filter and the like

are obtained, and the liquid crystal display device (liquid crystal device) is




5 the layout. On the other hand, according to the present inventic?n%[S‘II:H«E'J"QQB
not her glass which is conventionally discarded can be utilized
effectively. Industrial Availability As described in detail thus far, the
present invention has the defect 10 evaluating step of evaluating the
quality information determ ned fromthe jdefect information and the
cutting-out arrangenent information according to the predeterm ned

eval uation standard to evaluate the quality of the nother glass, whereby
it is made possible to enhance yield of production of nother glass and the
gl ass subsphatigedfor the liquid crystal display device to make it 15
possible to utilize the glass resources nore effectively, and it is made
possible to reducsdrtimgosd dhet foranhbetiogtds crabodirhentyl abs Solswriages

for the liquid crystal display device. V3 0 CT 2008 17 CLAIMS 1. A
manuf act ur adgantaghsdroprorddedr  dNawely,dn thanuicicants,ithg defetteinfoghadenfafom
whi ch a gl ass substrate for a liquid crystal display device 1is cut out
based on pthaliepeeificdemather ghipsourd dhe sigdatsnningdhiayorlt annot dinkedendd
Gof ect "1 hath@RfaEaieh VHENBEKEICGRUS CHaHdeABERkat! i d8siTaDeroEPETe ghss
neceseary PHRNER S polsaredeD aricteq e Brodis Bibeb% e RS fr qirec
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detecting step; pRRdsce in which the defects exist inside the layout will be as follows.
For example, when defects are only in one of the layout of four of the liquid
10 crystal glass substrates to be produced, the area of one glass substrate having
the defects does not meet the required specification, but the area
corresponding to the other three glass substrates meets the required
specification. In such a case, only the area corresponding to the usable three
glass substrates is used effectively, whereby the mother glass can be utilized
15 without discarding the entire mother glass. In the prior art, the above mother
glass is all discarded as the mother glass having defects as in the case of the
defects outside the aforementioned layout, but according to the present
invention, the relation of the layout can be known in advance, and it becomes
possible to utilize the usable area effectively instead of discarding the mother
20  glass, thus making it possible to utilize the glass resources effectively.

One glass substrate for the liquid crystal display device produced
from the area corresponding to the defects is likely to be a defective product
due to the defects of the base plate glass in the end, but according to the
placement of a TFT, a color filter, a black mask and the like, it is likely to be

25 usable even if it is the area including the defects as described above. The

determination whether the mother glass including defects in the layout as




evaluating a quality of said nother glass based on said defect i nfdriigt inohn
created in said defect information creating step, said cutting-out
arrangenent information, and eval uation standard information show ng a
standard for evaluating the quality of said nother glass. 2. A
manuf act uri ng met hod of a glass substratlé for a liquid crystal display
device for manufacturing the glass substrate for the liquid crystal
di spl ay device, by cutting-out the glass substrate for the liquid crystal
di spl ay device from nother glass based on predetermned cutting-out
ar r angenengesorflmedrabioes, ist hegoed hocbduatpon ai degfectiee ptaxhectofs: mieleect ithg a
defect that exists in said nother glass, and has a possibility of
af f ecti ng mflatiant withsthie snammdaskaey ofothet plaspuubstratest foms ¢he dfquadgtrystal
substrate for the liquid crystal display device; creating defect
i nf or mat i odisphay utiige.poEpt | Sanplent wiheat then methewi glgss Sodelivergdoto tthe
defect detected in said defect detectjing step; d evaluating a, quality of
sai d ot hePUYPHEY WASSHABH AATEESABRCBIISS SHPUTHES [0 (o diia ATHs Gk SRIaY bot
informati on creatj ste said  cutting-out aryangement .infornption, and
eval uat] ondeYishda H1e CRPS At ORLChcHiANG A difiar o omadin BhdPRgtomsT
quality of said. nother glass;~and n rj t ) ratge faor
the i qui d8 §S{Sa|p1"8}’§518§)§, I %ﬁpae,tﬂgyﬂiﬂﬁ%fjn%ﬁg%t&ﬁ%g%gli@%é@s%ﬁlo@?f or
the liquidger al_-di_spl ' om sai d not her gl ass, based on an
eval uati ondﬁgéﬁ@gi 1&%?%6@%8%{;?'8?;8%@%. uating step. e3 OC T 2006
Switching elements and electrodes of the TFT and the like, a black

mask and the like are formed at predetermined positions as necessary on the

10 mother glass which is not discarded but delivered. The mother glass on
which the switching elements and the electrodes are thus formed is cut
according to the predetermined layout, whereby the glass substrates for the
liquid crystal display device can be obtained. The glass substrates in the size
of the final product are cut out of the mother glass in advance, and thereafter,

15 the switching clements and electrodes of the TFT or the like, the black mask
and the like may be formed on the cut substrates. Alternatively, after the
mother glass is divided into several parts in advance, the elements are formed
on the divided base plate, and thereafter, the final glass substrates for the
liquid crystal display device may be cut out from the divided base plate.

20 As described above, in the present invention, by previously linking
the defects existing in the specified mother glass and the cutting-out layout of
the glass substrates for the liquid crystal display device to be cut from the
mother glass, it is made possible to effectively utilize even the mother glass
including a defect inside the layout not to say the mother glass having a defect

25 outside the layout. In the prior arts, no attention is paid to the relation

between the individual mother glass and the cutting-out layout of the glass




18 3. An inspection apparatus of nother glass for evaluating a qu%?iot%/T 208[?
the nother glass fromwhich a glass substrate for a liquid crystal display
device is cut-out based on predeterm ned cutting-out arrangenent
information, the apparatus conprising: a defect detecting part that detects
a defect that exists in said nother glass, and has a possibility of

af fecting characteristics necessary for the purpose of use of a glass
substrate for the liquid crystal display device; a defect information
creating part that creates defect information including positional

i nf or mat i ogulssreatendon tiposiquid orydtat dsplaletiecicedandcherkibye slé thatbkeglass
detecting part; and a quality evaluating part that evaluates a quality of
sai d not henlyhasmbtlse dedertsaitdideethec tayionft andatsi vsabde erttbduby pablemetect
information creating part, said cutting-out arrangenent informatjon, and
eval uat i ondsscanded dnlyf beeatseolt basvhagserieusagied. f drverevhe uarother ghass
quality of sajd nother glass. 4. An_inspection t hod of nother glass, for
eval uat i nghavigihe gther usgble arsens .ailgqhagérdefidml%%ﬁuae & hassa glgfeatrasider or
aliquid crystal displ devi ce is cut-pout based on predeterm ned i
Cut tingt outhe Evioahgendhils AR M ACCORAN LD REOTRIISY PRHO MNP OIS
defect that,exisis.in said nother glass, .,and ihas,. 0ssibility of
affecting 8!«%&%#‘% @tQ%Veﬁgggégﬁr@SWﬁdefiH@np% HU@@G@F?%%CEW%Y' a gl ass
substrate for the liquid crystal display device; creating defect
information including positional information showi ng a position of the

def ect det ?ﬁﬂ&&riﬁpAs\ﬁii%bqﬁ{fCt detecting step; and

As described in detail thus far, the present invention has the defect

10 evaluating step of evaluating the quality information determined from the
defect information and the cutting-out arrangement information according to

the predetermined evaluation standard to evaluate the quality of the mother
glass, whereby it is made possible to enhance yield of production of mother
glass and the glass substrates for the liquid crystal display device to make it

15 possible to utilize the glass resources more effectively, and it is made possible
to reduce the cost of the mother glass and the glass substrates for the liquid

crystal display device.




evaluating a quality of said nother glass based on said defect i#fotnat®on
created in said defect information creating step, said cutting-out
arrangenent information, and eval uatken standard information show ng a
standard for evaluating the quality of said nother glass. 5. The

I nspection nethod of the nother glass according to claim4, wherein said
qual i t§LAINMBuating step is adapted to evaluate the quality of said nother
gl ass by determ ning whether or not said defect exists in a cut-out area
of the glass substrate for the liquid crystal display device. 6. The

| NSPOCtAGR AFRIANHUPIn g M IRANYE BloARS AR Onitn el Mg MOGEEE N sal d
defect in fgr matl}gn I S s?t soh&s 1;t 0,1 r}%lrud ik| ncgc | n{@rgg%‘gﬁr} g@g\(\é@g a kind
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the defeeut 7utThédaspshbect? orprRdHEIBMathe GHithRE QYilas STEBEEPAH MY to clai m
6, \dhésennti@ dsaidimdthel abmgirisingttde sty bfes: a first step of judging
whet her or 0oh . kR& A8hecia FeheliRd: kThss3ai d defect detecting step exists in
a cut-out area gf the a ubst r.at.e I eI ' ay
fevi co bas B8 TEAIEA § SAetE i SR P ERE hOThgt ?3935%%‘?‘?‘552%
arr angefieid metheragians BN WacsusHaS PP o ey 1 Aht? P %d 1%y of
sai d affddiénggthssactraseticennsaésbdiyndor nflos mimeagwdi 8o cbf_siazela'tsﬁ ormati on
of tRedeEeRd foi YHEqhPd @¥irbtaN AsspthycHbvO; area in the first step. 8.
The Inspect on el Nod o § B, IRk ST 9ASS AGE0 st oha1 Chatddasiother i n
showing a position of the defect detected in said defect detecting step:;
and '
evaluating a quality of said mother glass based on said defect
information created in said defect information creating step, said
cutting-out arrangement information, and evaluation standard
information showing a standard for evaluating the quality of said

mother glass.

2. A manufacturing method of a glass substrate for a liquid crystal
display device for manufacturing the glass substrate for the liquid
erystal display device, by cutting-out the glass substrate for the liquid
crystal display device from mother glass based on predetermined
cutting-out arrangement information, the method comprising the
steps of:

detecting a defect that exists in said mother glass, and has a
possibility of affecting characteristics necessary for the purpose of use
of a glass substrate for the liguid crystal display device;

creating defect information including positional information
showing a position of the defect detected in said defect detecting step;
and

evaluating a quality of said mother glass baged on said defect
information created in said defect information creating step, said
cutting-out arrangement information, and evaluation standard
information showing a standard for evaluating the quality of said
mother glass; and

manufacturing the glass substrate for the liguid crystal display
device, by cutting-out the glass substrate for the liquid crystal display
device from said mother glass, based on an evaluation result in the
quality evaluating step.



said cutting-out arrangenent information is set so that a plural f't3y06? 2008
gl ass substrates for the liquid crystal display device can be cut-out from
sai d not her gl ass, and said qualityl8valuating step is adapted to eval uate
the quality of said nother glass for each glass substrate for the liquid
crystal display device out of said pluraljty of glass substrates for the
liqui® cristinspeicsmpnpagatas of mdarnglinast fodne A1 8f 2 (A ABY her
gl assofacherdiothetrogkdsai firoin williehea nglsasds gosiliriaty ferad daginng atvepal s
adaptgd hgvevabvale the cvalict YoRiedaich "oiRa6tot %8 depensting-oat pass or
fail. 10 The i g&pie%l on et hggeof the ot h 'El g&@glsg:accordl ng to claim4,
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information creating part, said cutting-out arrangement information,
and evaluation standard information showing a standard for
evaluating the quality of said mother glass,

4. An inspection method of mother glass for evaluating a quality of
the mother glass from which a glass substrate for a ligquid crystal
display device 1is cut-out based on predetermined cutting-out
arrangement information, the method comprising:

detecting a defect that exists in said mother glass, and has a
possibility of affecting characteristics necessary for the purpose of use
of a glass substrate for the liguid crystal display device;

creating defect information including positional information
showing a position of the defect detected in said defect detecting step;
and

evaluating a quality of said mother glass based on said defect
information c¢reated in said defect information creating step, said
cutting-out arrangement information, and evaluation standard
information showing a standard for evaluating the gquality of said
mother glass,

5. The inspection method of the mother glass according to claim 4,
wherein said quality evaluating step is adapted to evaluate the
quality of said mother glass by determining whether or not said defect
exists in a cut-out area of the glass substrate for the liquid crystal
display device.

6. The inspection method of the mother glass according to claim 4,
wherein said defect information is set so as to include kind
information showing a kind of the defect and size information showing
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not her gl ass, from which glass substrates for a liquid crystal display
devi ce can be cut out accordi ng to1predeterm ned cutting-out arrangenent
i nformati on and obt ai ned, and by screening the nother glass, the nethod has

a def ect_rrea?tr%iteng ist«%p S2 of nmeasuring a defect existing in the aforesaid
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eval uat.i ng T@lihkYebtifodr Ml @€ ttdendiathelr ghndshacedatingatd deimcé,

mforrraéaggngggl& &, Ak %%gmaﬁt%’t &gp% 1§sggmgerrent I nformati on according

;?ofegi, d & derst peélg 0 801ng w et er or faltalt'}llat I&e?egtuadete é the
said defect detectmg step exists in a cut-out area of the glass

substrate for the liguid crystal display device based on said positional
information and said cutting-out arrangement information; and

a second step of evaluating the gquality of said mother glass
based on said kind information and said size information of the defect
judged to exit in said cut-out area in the first step.

8. The inspection method of the mother glasa according to claim 4,

wherein
said cutting-out arrangement information 1s set so that a

plurality of glass substrates for the liquid crystal display device can

be cut-out from said mother glass, and
said quality evaluating step is adapted to evaluate the guality

. of said mother glass for each glass substrate for the ligquid crystal
display device out of said plurality of glass substrates for the liquid
crystal display device.

9. The inspection method of the mother glass according to claim 4,
wherein said quality evaluating step is adapted fo evaluate the
quality of said mother glass depending on pass or fail.

10 The inspection method of the mother glass according to claim 4,
wherein said defect evaluating step 1s adapted to evaluate the quality
of said mother glass by ranking.

11. The inspection method of the mother glass according to claim 1,
wherein said defect evaluating step is adapted to sequentially change
a combination of the defect information of a plurality of sheets of
mother glass and a plurality of pieces of cuttingrout arrangement
information, and evaluate the quality of the mother glass for each
combination,






