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

32u.0 2Technicai Field
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



| arge size in which a plurality of glass substrates for the |iquidiciystiab
di splay device can be arranged, according to predeterm ned cutting-out
arrangenent information (layout information). In this case, as a

manuf acturing nmethod of the liquid crystal display 5 device, a nethod of
previously nmounting a plurality of display circuits at predeterm ned spots
on nother glass in the state before glass substrates for a liquid crystal
di spl ay device are cut out and thereafter cutting themout is adopted,

ot her than a typical nethod of previously cutting out the glass substrates
for the |i itk stzeyat athidhspphiraliey bt glassondistiates fig' thedigiidualystal qlisplayo
crystal display devices and then nounting switching el enents and el ectrodes
such as a @ETicediapbayarcanged,tacoudingat arédetckmmesk catithg-bat kiten gemditese
substrates. Here, if a defect such as a large bubble or a flaw exists in

t he not her infgraesion {ayeoméermatian).t when it is used as a liquid crystal

di splay device. _15 Due to this, a defec¢t in the ther, glass is_ .
conventional | y ndAdbredasg, ashe 1BER Cﬁ#flﬁlﬁé’n%ﬂﬁieg?éb%%lm@rﬁﬁm&é&ﬁ’liab’n is

perforned to determn ether .there is a defect |.ikel .0 be the fault as
escri od 886e, awmanad af GECVHBISEMPUNFBENgY RIVEN L Oﬁrfﬁsglaah CRULAERL

ot 0 o Bl S5 LSR5 O ISR, B 55 A hBoR1 2
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the af pf emepfdtangdptiadsvices 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




e 30C 12003 3In accordance with a first aspect of the inventi®h ®Ghafe
is a manufacturing nethod of nother glass for manufacturing nother glass
fromwhich a glass substrate for a liquid crystal display device is cut
out based on predeterm ned 5 cutting-out arrangenent information, said

met hod conprising the steps of: manufac}uring said nother glass; detecting
a defect that exists in the nother glass manufactured 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
t he gl ass

manufacturing said mother glass;

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.




resources cannot be utilized effectively. These probl ens increase thé ‘Cosf™e
of the nother glass, and causes increase in the cost of the liquid crystal
panel as a result. 10 The present invention is made in the aforenentioned
background, and has its object to make it possible to enhance yield of
production of nother glass and gl ass su@strates for a liquid crystal

di splay device to nake it possible to utilize the glass resources
effectively, and to make it possible to 15 reduce the cost of the nother

gl ass and the glass substrates for the liquid crystal display device.

Di scl osur eSLﬂjStﬁdﬂ@fbﬂqud eryst@b&mikedldlge. T 2006 S In accor dance with a
second aspect of the invention, there is a manufacturing nethod of a gl ass

substrate for a liquid crystal 5 display device for manufacturing the

gl ass substrate for the liquid crystal display device, by cutting-out the
gl ass substrate Fotloviag theqactcaseyist thic atiegp) hec@ass:éubﬂmﬁﬁnﬁ@uﬁgﬁ lfluads
based on predeterm ned cutting-out arrangenent information, the nethod
conpri si ngetyséalsthpmasher ghisaerivh @ lagge atss wadstaRe weds asdithegefote thnrger
gl ass, and has g possibility of affecting ch cteristiCcs necessary for
the purposdlsef anises (Be BrQjleds thaindes carmoRsr i ¢ igless droaidad MicsEssy

devi ce; following the defect of one sheet 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




creating defect information including positional information 15 §Rotkhd0§
position of the defect detected in said defect detecting step; and
evaluating a quality of said nother glass based on said defect infornmation
created in said defect information creating step, said cutting-out
arrangenent information, and eval uation $tandard 20 informati on showi ng a
standard for evaluating the quality of said nother glass; and 5q

manuf acturing the glass substrate for the liquid crystal display device, by
cutting-out the glass substrate for the liquid 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 nned cutting-out. arrangengnt .
nf or mat i offl EFEOEAAF At U4 tRoRpFPEPRY: SaPEEt eOf HE eV 1BAr t S Idefect s
a defect that exists in said 15 nother glass, and has a possibility of

af fecti ng ofemaGiosnirstg csnethanksefr g faglass heupstpdse fot asdigtid gruskl
substrate for the liquid crystal display device; a defect information
creating paiéspltavhfﬂe@ri@et 20 Fiﬁéﬁﬁ?facm}fiﬁ%ff@lﬁe of dsRckuBbfat@ofdit ithBaliquid

i nformati on showi ng a position of 20 the defect detected by said defect

detecting 8?{/§t;alaagsgl%yoca-e\?ﬁ:%§ 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:
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




5.6 a quality evaluating part that evaluates a quality of said nother: g
gl ass based on said defect information created by said defect information
creating part, said cutting-out arrangenent information, and evaluation
standard information showi ng a standard for 5 evaluating the quality of
said nother glass. In accordance with a Jourth aspect of the invention,
there is an inspection nethod of nother glass for evaluating a quality of
the nother glass fromwhich a glass substrate for a liquid crystal

di spl ay device is cut-out based on predeterm ned cutting-out 10
arrangenment information, the 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

i nformation including_.positional, information show osi-tion of t
def ect det ect ed irﬂaggifgC%lg(gt ﬁlﬁeg&fsﬁg SY %tﬁ?t%ndtggvghgat ihy! éfﬁé{ﬁﬂﬁy of
sai d nmot her gl ass based on said defect 5 information created in said

def ect inf disptdyondeviat.i fy stepingsowt thet tglagsosubatraiegdeenthe liquid
i nformation, and eval uation standard information show ng a standard for

%\r/a' uat s ng chhgtAualiidplagf device Netbar ghRbS mBthef Bessyi Pbagwd ofort han
aw ngs

evaluation result in the quality evaluating 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




10 Fig. 1 is a flow chart showing a manufacturing method of a Iiqfidd0CT 2606,
crystal display device with use of a manufacturing nmethod of gl ass
substrates for liquid crystal and a manufacturing nmethod of nother gl ass
according to an enbodi nent of the present invention; Fig. 2 is a block

di agram showi ng a constitution of an insyection 15 apparatus for nother

gl ass according to the enbodi nent of the present invention; Fig. 3 is an
expl anatory view of the manufacturing nethod of the glass substrates for
the liquid crystal and the manufacturing nethod of the nother glass
accordi ng to theaenpodinentvafudthegppasenthdtneertluancs 3 QCalRQOST Sdidi g.
4 is an explanatory view of the manufacturing nmethod of the gl ass

subst r at esn{@[rhégﬂgldggsqy%ge(g@ég@gg{%@@%@? AU RGEBIIVA 08 ddRct

not her gl ass accordi ng I ment o
5 is an expl anatory view of the manufacturing thod of the .5.qlas

Subst rat es G TBALAN Gls et 1BeyBaLY g CHE RERerb AN PR MET T B iRen o
(T 201)6 6 nother glass according to the enbodinent of the present

i nvention. and cPERBCTONNSHROK NG SECTUENAtDN  SDEFECTE DATAS LPRGUEES| TR

the present invention; and Fig.

SECTION, 3 DEFECT DATA STORI NG SECTI ON, 4 DEFECT | NFORVATI ON
EVALUATY NG PROGESSING SESHIEN: 0F sabd moSTERIIGSSECTION, 10 MOTHER GLASS
Best Mbde for Carrying out the Invention Fig. | is a flow chart showing a

manuf acturing meyhod. of . @ QULEh a fourth aspect of the invention, there is

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;




crystal display device using a manufacturing nethod of gl ass substTh{cd ey
10 liquid crystal and a manufacturing nmethod of nother glass according to
an enbodi ment of the present invention, Fig. 2 is a block diagram show ng a
constitution of an inspection apparatus for the nother glass according to
the enbodinent of the present inventiom¢and Fig. 3 to Fig. 5 are
explanatory views of the manufacturing nmethod of the glass substrates for
liquid crystal 15 and the manufacturing nethod of the nother gl ass
according to the enbodinent of the present invention. Hereinafter, the
manuf acturi ng merdadngf dgifaet isfibsmadtes fooluldiagi postiyenal infhemation
manuf acturing nmethod of the nother glass and the inspection apparatus for
the not hergighasngaecpodifiont of the eshadi ferdcteld thesaidsdedtnyenidtongwi | |
be explained with reference to 20 these drawings. As shown in Fig. 1, in

t he manuf act r_i&g met hod of the liquid crystal display device according to
this enbod? t gfter the nother glass is manufactured and a defect is

i nspected, a plurality ,of circujts are unted on, the nother glas i rst
and thereafter tK¥ahBRHES §lQwality Qb atth et Elass Eaaadop%aégﬁqfrﬁct

di spl ay device, or after the nother glass is cut and the gl ass substrates
for thes |ipuictmsatisralcrdased ayn denidce edeet pmddunextionhereatiogi ssepy said
nounted on V 3 0 Cc 2006 7 the individual substrates to obtain the liquid
crystal di spi@odeut cCarARdeint MRLAGIHISAY WRIDOLRlublRod | dihddaryst al
di spl ay device Ras a nothef glass manufacturing step SI, a defect
measuring st S2,. a defect eval yating ,st.e S .cirguit unting step $4
or a cutti fRptien s “33(5c%tstiiaﬁéiagfjeg()g?‘b%uéﬁl%gcﬁ}%lﬂ"fmﬂﬁﬁﬁrﬂ G118t ep
S5'. These steps will be explained hereinafter. (1) Mther gl ass

manuf act ur imaf hstrepl &S sl

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;



Here, the nother glass is a glass plate fromwhich the glass subSQ§é¥£22m5

for the liquid crystal display device can be obtai ned by being cut out
according to predeterm ned cutting-out arrangenent information (layout). 10
The cutting-out arrangenment information is |ayout information to cut out a
plurality of substrates in the size as te gl ass substrates for the liquid
crystal display device which constitute the individual liquid crystal

di splay devices fromthe nother glass that is the |arge-sized gl ass
substrate on which a plurality of glass substrates for the liquid crystal
di spl ay devi ce chig.bé i ansﬂiplaﬁatasyf‘dﬁ“hmfuﬂl@cﬂmﬂufgcminglénﬁﬂiolde@fg%ass,
it is obtained by cutting a |large-sized plate glass, which is manufactured

by a fl oat %irﬁ@ﬁ hadstratedorst tHE Auidtdroskadnthd e mhderufabalrieg enéihodkoWhe

pl ate gl ass manufacturing nethod, ihto a predeterm ned size. The down draw

method is a neth r ' | Y. S | yi ng
nol t en gIag§EE¢%§g§£gFg%%ﬁéghgggégﬁgﬂ%ﬁgg%ﬁzﬁgﬁ§&%gg%hgﬂgggb¥grHﬁ@sing t he
gl ass on both sides under a formng die, draw ng afperineter ortign of
the glass downwaFégby & Bl FXHABROLYeVIVk & @wefr@rnq actyapiheaethpgt ahithe
Lai d-open No. Hei 10-291826 and the like for further information).

Accor ding glass Bebetates forth Hquid tngtaedidis maaogectaringdnpetiddof 2 gl ass,
for exanple, | mX 1 min the length and wi dth neasurenents, and O0.7mmin
thickness is obtained. This plate glass is cut into a small size of p3 OCT
2008 8 550 x 650mm or 600 x 720mm or the |ike, whereby the nother gl ass
for the glass substrates for the liquid crystal display devices are

manuf actured. As a glass substrate for a liquid crystal display device,
there are a glass substrate for a TFT with a TFT (thin filmtransistor)
being fornmed on the




5 substrate surface, a glass substrate for a color filter, and thelPike! 210
the TFT gl ass substrate, a circuit such as a thin filmtransistor is
formed on the glass substrate, while in the glass substrate for a col or
filter, each color filter is individually formed on the glass substrate.
These substrates with the thin filmholg the liquid crystal, whereby the
liquid crystal display device (liquid 10 crystal device) is manufactured.
(2) Defect nmeasuring step S2 Next, a defect is neasured for the nother

gl ass manufactured in the above-described nother glass manufacturing step.

The def ect Rt %1@1%9 aceﬁcﬁgh:’t?gﬂ? A RAndiR\dMaeidiesdtSavBhlibhy of

af fecting the property 5 necessary for 'the use purpose of the

gl ass substrate for--t IBEFEQUF dNSYECAING! SPEYIORYi Ze::- | DERRCTRBATA
bubbl e existing in the nother glass, a flaw, a point defect,

cont am nat PROCESSESI@S BCTION gn- -meDEFBCINDATA NKeR&NG SEETION,n4t he
def ect nmeasuring step S2, such defects are detected, and the detection
data is proceRFHECThEYEORMrel [IDNoEVeA LA Uiy BRDOEISINGS, Sodilfidng 20
(X-coordinate, Y-coordinate), and size of these defects is obtained as

def ect 5 i nfor FRORKNGTSECII Y1 10 nf orMEOTEHER 5bBtS ned by using the

i nspection apparatus for the nother glass as shown in FIG 2. The nother
gl ass inspection apparatus has a defect detecting section 1, a defect data

e I I U
I T TR M LR AN LR LR e
detecting 8ry%?a{le§fspiany ¢ ﬁ?i%gsgbrﬁﬁﬁﬁfa%tgﬁng%%ﬂﬁ)d ioghélagsnghggt%tes for
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




on the glass substrate, detecting the light reflected or scatteret3byCanms
defect existing in the substrate, and neasuring the transmttance and the
reflectivity 5 at each point on the glass substrate is used. As such a
device, a device wutilizing a nmethod of making |light incident on the
substrate surface and scanning it as digclosed in, for exanple, Japanese
Pat ent Publication No. Shou 57-37023, and a device utilizing a nmethod of
maki ng light incident on the side surface of the substrate as disclosed in
Japanese Patent Laid-open No. 10 Hei 8-261953 can be used. The defect data

rocessin H Wy i i h ct
ta obt o ag IO Mual ARHGRICR Sbain iRl FRLIERrofal REAARS Mol MindOhe

t he ect
data obt ai ﬂﬁa@huifﬁbthﬁ%gdlgifeeﬁéd ‘éﬂ‘ttﬁétilqiﬁd&,?zﬁﬂa@ didplay ddidcdlabg a plthbNethsss

t
t wo- di nensi onal i mag€ data by scanni ng e nother " glass by a 15 |liné
sensor. Thignd@&uiidgt ewpof &y bl defstonethsunnghgtegeS2eh dideet staluatiggsstepi on
3, and sequentially read out and processed according to a fixed processing
standard b§3i heideiteatowdire glepces st agigdogi step SACcendiangitiagtdes S bea
defect information indicating the kind of the defect, position
( X- coordi naireyit nyoewiongisien 8P,. silhesantepshwili brexipdaineddreseinafion t hi s
defect data. 20 The created defect information is the information peculiar
to each of (I xMethenglassmamtlacuighasEp Shd therefore the defect information

A the same o1 mLETERdIS BRHER pIaRg If ArARRD 4R T GTNRTHNe @ an SHEs T giass
mark ot hDdbhons sl FpIeS Fte: il BiEa g ate cut ol
oo s o095, PRl eRHGRRNSRln T WURCETsge RS U85
10 The cutting-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
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




In this case, the laser light is brought into focus at a region | §chO&d 205
inside the glass by a predeterm ned distance fromthe glass surface to
stipple, whereby the two-dinmensional code can be marked as the identifying
| abel without giving a danage onto the glass surface. 5 (3) Defect

eval uating step S3 Next, after the defecg information obtained in the
above-descri bed defect neasuring step is stored in the storing section 5,
it is read out sequentially and evaluated in the defect evaluating step
S3, and the quality of the nother glass is determ ned. The defect

i nformati ogsgvad Ugd(imieh, 18 FOOCESSTIBMKS oPEié AEE Y/ Hitebiehd eh@bler ioTARr it | on
eval uating processing ‘section 4 in the defect inspection apparatus in Fig.

2. The defggd glaybosumRtiates fov sheldiduid aveedstsprysdeticen el mavusadthasdi n
the defect information sent fromthe defect data processing section 2, the

cut ti ng- ouAsanr glhage remmstrata ffor natliqudaod stdle despdhyadévane stimgrdaat a glass
information, which are created based 15 on_the specification of the

cust oner asubsthatel fokes TANE watbisaal Filxéhipridoedsansgstorb berrentfermnd euahet y
information. Fig. 3 is an explanatory view show ng the defect information.
Fig. 35 shewksteatesvstacs, arglass suhstratefecasolen filep, and thplikga dndhgetlett ed
i nside a ther glass 10, The defect 'glgé(%rnation.is co stitélted of

X- coor di nagkss (substrate, ypcirggit serp iy T Sengisiar &s Tomed wp thesglagsq

of i ho dor 8aRRpa WK Th psheralsShapbSL et o faltanl B T oUde e e
derect =, (b BP0 O e e PG ERRCC i SWbuPBErSify 5, 1
e U0 G 15, PRSNGSR LR
the culdingrpith] @vidBPRMAhufactured.
(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.




C3 OCT 2006 11 information (layout information). The cutting-otie ¥&" 2
arrangenent information is the layout information how a plurality of glass
substrates for the liquid crystal display device are cut out from one
sheet of the nother glass 10. In the case of Fig. 4, it shows a case in
whi ch four of the glass substrates 11, 12, 5 13 and 14 for the liquid
crystal display device are cut out fromone sheet of the nother glass 10.
The | ayout information when such glass substrates for the liquid crystal

di spl ay device are cut out is determ ned correspondingly to the size and

t he number of th@;s@tl%@ef%ubdbfmﬁ% §antidrhé, hidetieet detystiag dbivied asilizdavhce.
When the nother glass is delivered to the custoner, the [ayout 10

i nf or mat i ometlesd doatdetediing helafost omehe igdassserhstibe bovalakang drghdtiaoithord
information is created for each kind of cutting-out arrangenent

i nformati oan thenglags substratchelaeactinggheutightarefienjederit scaiteredealby ondateagthown
in Fig. 4 is specified, the evaluation ,standard information, correspondi ng
to it is sexisbngdn theesuhisinger antaseassinesthtetranpméencs andahe roleciesityn a
O "t he Sar eat gchdiei gt dhere R PRTABUNCdar rahgulrBne dHBEmALSOHCE
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10 Hei 8-261953 can be used.

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 1 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.



25 and the |Iike of superinposing or overlaying processing of, for fexaadplais
the defect information imge shown in Fig. 3 and the cutting-out
arrangenment t! 3 CC T 2006 12 information image shown in Fig. 4, and

simul ati ng what kind of defect in what size is placed at what position

i nside or outside the area divided basedl0 on the cutting-out arrangenent
information. In the exanple shown in Fig. 5, the defects KL and K4 are in
the area 5 outside the area which is cut out as the glass substrates for
the liquid crystal display. Accordingly, these defects are not regarded as
def ects. Om this caschérc med lighhes dedeghisika faods KB aargiomdocet hasidedae
which is cut out as the glass substrate | 1 for the liquid crystal
di spl ay. Thhkaseflor @, predetdimdsd ahstanike freiz e glass mg‘émﬂaemeemspé? valnetckg ar e
checked against the standard, next. As 10 a result, if they are the defects
devi at ed fHumtwieedinansianal code eardewinarkedsas diie wlgntidying dalglazgthout
substrate 11 for ahe | i quid cry?tal di,splay is evaluated as unusabl e.
Conver sel yEEdE8Id @magﬁé)%tﬂﬂ@g @ﬂsa%%"faf@-i s eval uated as having the

ity t it i bl { t t th | bstrat f th
Iq:Jgu: dy5 c? %f%qtﬁ%i@éthgsﬁegﬁef ggt i mE g?_rrgt ?3?\ 3:‘1 :1 :)fure;I i ?;/ of esheets
ot rangement ot ongith it gBtetcRPEERHOR SBETRd dfi i Adaditessribed
o ocessi ngtetel; BlaRHriREEN" 3 Ghutd'in g nEbrng) SEeh T Redt oi By
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gl ass substyat gRyther %Ih{%rs]' liguidereghyinkal diIBR ajefedevicRradide elugHhgcan

be found. According t is, effective use of gl ass

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




resources is inproved nore, and further cost reduction can be realfiZéd. 05
According to the above, the nother glass products evaluated in quality can
be 25 obtained. The quality information thus obtained is sent to the
di splay device 6, 03 OCT 2005 13 the screening device 7 or the like. In
the display device 6, the inmage as shovr in Fig. 5 is displayed by a
display or the like, or the information is displayed by being printed as
an imge or nuneral values with a printer or the like. In this case, in
addition to the positional information of the defect, the 5 information
such as thﬂlfbi’rﬁdti@nd(la?@ulsirzibrmfatiblmé. déflectuttars-bet displgeyeshtomfoheationt her
e,

gl ass i mage. For exanp the size of the defect can be shown by the size
of the poirst thendawatti nforimatioaf bow, aaphiraligy kifnglas$ sulbstrdégsetor ¢l lgpridhown
by changing the colors according to the kinds. They nmay be displayed as
necessary baystal displaeddeicesire qiftgrutaitpon onpuheet 0¥§hg§mﬁ®r|gla@ﬁe§/@r nilped
10 roughly according.to the kind and the, size of e defect whether it i
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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




after the step S4' of cutting out the nother glass and obtaining ¢BedQl ams
substrates for the liquid crystal display device is perfornmed, the step S5
of rmounting the circuits on the individual glass substrates for the |iquid
crystal display device is perfornmed. Thereafter, by perform ng a known
step, the 25 glass substrate with a TFT,12he gl ass substrate with a col or
filter and the like are obtained, and the liquid crystal display device
(liquid crystal device) is 0 3 OCT 2ift1l6 14 it obtained. According to
the af orementioned enbodi ment, the follow ng advantages are provided.
Narel y, i ninfoerptioer ilape, stidwen def Bt 4 nhndrsitridating whbe kspeaiff defeoranher
glass and the predetermned | ayout are not linked, and 5 therefore even
when the deflettsizaie pbatesi de wiitae fosytoon 1asideescoitsede dbhoaeca tiveidedobdsed
glass is discarded as a defective product, but according to the present

i nvent i on, ointthbetitieg-pusstdgementuséotthidons a good product. The case in
whi ch the defects exist inside the layout will be as follows. For exanple,
when defects arelBrihg axgreple Sovwmen Fagou ther deleghs Bl anb K4 aig m theparea
crystal glass.substrates to. be produced, the area of ong glass supstrate
v g § heOULvGE (BC d65s WHHh IS Felin ECessusnISalrghe Busit o/ sHloa
correspondi,ng.to the other ,three glass substrates ts th equi red
speci fi cat Fib‘i%.la)"n 1‘5“&1¥eﬁﬁ%§ﬁg§1€f%3 a?rrgan‘?,{)rr F%%%Hd%df%%‘?‘ghe (gga%]lee
three gl ass, subst Syl S i . I S.1.¢an
be utili Zegﬁlegu%r{({‘gthg %‘%@8&%&@3‘{4 K@t é%ﬂ%&d%%gﬁgﬁmgm$ ?ﬁ&t r@t;a}l t(glr
art, the a I L $: Al i S : itng
et ect s aq R Ele 1 §OF Ant T P SACHERATY | ErERLahe P RES LAY
but accor digpgstdF thbse RIeSEQSIK?2 and K3 are checked against the standard, next. As

10 a result, if they are the defects deviated from the standard, the area which is
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,




invention, the relation of the |ayout can be known in advance, afd Pt 20
becones possible to utilize the usable area effectively instead of

di scarding the nother 20 glass, thus naking it possible to utilize the

gl ass resources effectively. One glass substrate for the liquid crystal

di spl ay device produced fromthe area cqarresponding 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 placenent 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 incl ugiengctdepinelRetice a5 oeger jiked dhake. dibpeay w@@qhepnn%g@téser
the nother glass including defects in the layout as T 15 described above
is a good phogucin Gﬁg.asc{ef@ieglags@dpbpcwclﬁsplayrmdﬂqd hikeher thel mtfbanavibhhist he
manuf acturer of the glass substrates for the liquid crystal display

devi ce. Fodisptayql by beheg printednas aer ingdgser namishl velued withtaherintersirdiner
who manufactures the glass substrates for the liquid crystal display 5
devi ce, iflikhe dortbencases inmdsditien taftherpasti@odal sdormationnet thendefect, Hae
not her glass is previ uslélnotifiﬁgglthe not her gl ass can be delivered

wi t hout5 ~ dinfoamatiog suchass thedeinsband thgpsizapdtthesigieettaybe desayed andhe
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mask 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 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




and the like may be formed on the cut substrates. Alternatively, 4rd 8L 300
not her glass is divided into several parts in advance, the elenents are
formed on the divided base plate, and thereafter, the final glass
substrates for the liquid crystal display device may be cut out fromthe
di vi ded base plate. 20 As described aboviei in the present invention, by
previously linking the defects existing in the specified nother glass and
the cutting-out |ayout of the glass substrates for the liquid crystal

di splay device to be cut fromthe nother glass, it is nade possible to

ef fectivel ghtihkfize even the nother glass including a defect inside the

| ayout not to say the nother glass having a defect 25 outside the |ayout.
In the prior art%cowodatg endi chei safpatiiennonde reshlodionenthettheerfotlbeving

i ndi vidual nother glass and the cutting-out |ayout of the glass C3 OC 7
2006 16 sadsantages afopreovidetli quNamety,sndhedirsp atys,déeidsdectamdoratienarfe
the nother glass only having the defect outside the |ayout and i s usable
without a prospesifios nmtb@agg@d il yhe gvedeleriningthdayoel awr noubdinketleand
Even the nuot her, gl ass havi pg e ot her usabl rea is all discarded only
becauséd i ttl?f’a@f%?eo@feébwhﬁﬂstﬁ@é{%e@qs@rﬁ%ﬁ ?’tg‘%e}@}i‘éub@ﬁh ESHHrS a ‘é\ﬁ%rt%ieng
to the present inyent.iop, the .nothe |l ass ich,is conventionally

i scar dod_ BugE A is2Boatedcn 9 deediviabuedicl! bu aFraring 5 The iesents bed
in detail thus tf ar ,. hhe resent-bi ngenti ?lgl has. 1t he ,def 8Ctt 10 eval uating
step of evaERaHy it RESUBEF OSSN &7 st TS ek £9RF BE0THom the  def ect

i nformation and I 0Q:: ry 1 afarnaty| @k di he
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meke 119 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




15 possible to utilize the glass resources nore effectively, and ilt3iE Intde
possible to reduce the cost of the nother glass and the gl ass substrates
for the liquid crystal display device. V3 0 CT 2008 17 CLAIMS 1. A
manuf acturing nethod of nother glass for manufacturing nother glass from
whi ch a glass substrate for a liquid crylstal display device is cut out
based on predeterm ned cutting out arrangenent information, said nmethod
conprising the steps of: nmanufacturing said nother glass; detecting a
defect that exists in the nother glass nmanufactured in said nother glass
manuf act ur degeritieebaband 1saa gopdssicaiuct toyr af defatfieet prglutarsantasiel st iths
necessary for the purpose of use of a h‘?hl ass substrate for the liquid
crystal di sghhlagndevihcthe aaatfhagirdefodctha glass matistratésn o dhadiqodi chystedl
informati on showi ng a position of the defect detected in said defect
det ecti ng @isppay davdcevaFoatexgnpleguahienythsr naeihgr nglaserisglaldvcigds &l the
said defect information created in said defect info tiqQn creating step,
said cutt PHYOBIRI &ﬁpam@aﬁﬁaﬁtumsf f@ﬁrﬁkaﬁ&ﬁygéﬁﬁ@tewﬁr&égﬁkﬂwgt%@u@ﬁ dlisplay
i nformati on show. a standard for eyaluating,the lity. of | d t her
gl acs. 2. Revisutblrs conaeeinaninsd AR ubeet, HiBrinalicl pf $he anehit
di spl ay devjce for_ nmanufactur,i t gl u a f LQui
crystal di gtﬁsayl%é{f?g@us& I&%uttlﬁfgﬂgnﬁﬁt f‘?‘ﬁge@ §1§§§ s@t@étiaﬁoée&hgﬁmo&ﬁi d
discarding it as a defective product.
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




crystal display device from nother glass based on predeterm ned (3 OCT 2006
cutting-out arrangenent information, the nethod conprising the steps of:
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 displayl@evice; creating defect
information including positional information showng a position of the
defect detected in said defect detecting step; and evaluating a quality of
sai d not her gl ass based on said defect information created in said defect
i nf or mat i opulssteates for shebiqusdiceystautlisphay device; nadgherefbre tienmetheoglassnd
eval uation standard information showing a standard for evaluating the

qual i ty of oshi tiaving hlee dgfectsoutside thenldyaatt wnidng téablglvadbostibsproddemf isr
the liquid crystal display device, by cutting-oqut the glass substrate for
the i qui ddisopsded anlypbegausgeiti bas fthenseraows wsfewsr dies theagedhen ghass

evaluation result in the quality eyal.uati step. e3 O.C T 200 18 3. An
i nspect i onhappy teuether ws@blreeareguagﬁ digea IQrblﬁfﬁ}f'@ablS% a.tghlqi& ¥ degfiCttlHélde

mot her glass fromwhich a glass substrate for liquid.crystal _display
ovi co 35 2t L4gton a5 Obies duis athotaadpithg Ptent JfY SR Sheihe mOHe
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affecting characteristics
Industrial Availability
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.




necessary for the purpose of use of a glass substrate for the |iquidiC? 2008
crystal display device; a defect information creating part that creates
defect information including positi ?al i nformati on showi ng a position of
the defect detected by said defect detecting part; and a quality

eval uating part that evaluates a quality of said nother glass based on
sai d deLaddSi nformation created by said defect information creating part,
said cutting-out arrangenent information, and evaluation standard

i nformati on showing a standard for evaluating the quality of said nother

gl ass. tﬁ ﬁdf&%?gﬁﬂng Qﬁw&’%foxfno%fe?eéla%'saﬁﬁ- Lﬂfn&f@tu@iﬁ@gnamyﬂllty of

t he ass st rat e, di spl ay
devi GA%FS &2 M&%l%}m& B SRLREE P e REch dagRihdrsape! Bl é; f3yite
i nf onfrat £@h, ewe rERersH wnprz?%qwer@w&fiu M ipsiett OoFARDERMARRY i n said
nmot hérfermasiomngaihsmathqpbssinyp tikiyg dheaffaget bfig characteri stics necessary
for the puwgﬁﬁf@étmgg ofienths suhatrate for the liquid crystal display
devi ce; N efe I nf tlo i.nc n

showi ng a ? if”?ﬂ&g %f‘f?%gtcfz\‘a ?X]cfeﬁeé]t e%g ,ﬁ% r%j é&a?@%agﬁgec | né&)st ep;
and éRapaid | Apthequalaey BRISHAPIHBINS: Sifiths $hAS oh RetYbad gf

i nf oriffddtangcehar ectdnissiabdndeéewirst fbor nee i owrpreavifngssteha géﬂfd:‘-
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show ng a standar 0, at i n the 5. The
i nspect i on ﬁ%?%&? 04 f{el‘ig im# ter - gleas s’ goré%ngczsﬁﬁog‘%lwéqumgh i
showing a position of the de?ect detected 1n sai efect etectlng 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.



wherein said quality evaluating step is adapted to eval uate the 8@apn)2m\§f
said not her glass by determ ning whether or not said defect exists in a
cut-out area of the glass substratei8&or the liquid crystal display device.
6. The inspection nethod of the nother glass according to claim4, wherein
said defect information is set so_as to include kind |nformat|cin showi ng a
ki nd ®f t Henderspectiy 8@1pz@ﬁ%lf%@frﬁﬂ%%&kﬁﬁ%@%ﬂﬁﬁ@@? DEORIEY a size
of thef deéemtothér ghes fisprctibkdnhnetdledsodubsizatetfver a dligesd avwetdling to
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j udgi n QL (19} t1 ﬁ%ect dertget X ‘%]?) %fgd defect detecting step
exi st |8ngae%ﬁp oot CaréEs o Qﬁ Wb &f’e the |liquid crystal

di spl ay dew d¢ %ﬁ%é‘&téﬁt% dagbdd aaFeCtﬁn? srefaet 6Eia§rf“d’“§§1q &ncﬁlf”c‘i/ng- out
arr angerhar igihesmbndn; hasd aa pesuhdlisy epfofaféectingt icipptdmdeyimiics y of
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of the %Iéf%sp%e%%gi&él exit in sai d cut - out area in the first step. 8.
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y other glass based on said defect information created by said defect
mformat;lon 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




£3 GCT 2508
di spl ay device out of said plurality of glass substrates for the I'iqui

crystal display device. 9. The inspection nethod of the nother gl ass
according to claim4, wherein said9quality evaluating step is adapted to
evaluate the quality of said nother glass depending on pass or fail. 10
The inspectlgn rreuéhiod of the nother glass according to claim4, wherein
sai d dePerq o&fhe ‘E step is adapted to evaluate the quality of said
not her gl ass by ranking. 11. The inspection nethod of the nother gl ass
accor di ng tPheliakfediionviesitol sditthedaicitio reyhissah o Giapto elatapbed to
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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,




a defect measuring step S2 of neasuring a defect existing in the %?oUrLeTs%\qn%
manuf act ured not her gl ass and obtai ni ng defect information including
positional information of the defect, and a defect evaluating step S3 of
evaluating quality information determ ned fromthe aforesaid defect

I nformati on and the aforesaid cutting- arrangenment information according
to a predeterm ned eval uation standard, and evaluating quality of the

af oresai d not her gl ass.

ABSTRACT

Enhancement in yield of production of mother glass and glass
substrates for a liquid crystal display device is made possible to make it
5 possible to utilize glass resources more effectively, and reduction of cost of
the mother glass and the glass substrate for the liquid crystal display devices

is made possible.
A manufacturing method of mother glass for manufacturing mother
glass satisfying a predetermined quality standard by manufacturing the
10 mother glass, from which glass substrates for a liquid crystal display device
can be cut out according to predetermined cutting-out arrangement
information and obtained, and by screening the mother glass, the method has
a defect measuring step S2 of measuring a defect existing in the aforesaid
manufactured mother glass and obtaining defect information including
15 positional information of the defect, and a defect evaluating step S3 of
evaluating quality information determined from the aforesaid defect
information and the aforesaid cutting-out arrangement information according
to a predetermined evaluation standard, and evaluating quality of the

aforesaid mother glass.




