FOR LI QUI D CRYSTAL DI SPLAY DEVI CE AND MOTHER GLASS THEREOF, AND 5 MOTHER
GLASS | NSPECTI ON APPARATUS Technical Field This invention relates to a
manuf acturi ng nmet hod of gl ass substrates for a liquid crystal display

devi ce for manufacturing glass substratels for a 10 liquid crystal display
device by cutting the glass substrates from nother glass according to
predeterm ned cutting-out arrangenent information, a nmanufacturing nmethod
of the nother glass, and a nother gl ass inspection apparatus. 15 Background
Art In recent years, liquid crystgﬁESKQ%Iﬁﬁiﬁﬂﬁices (liquid crystal panels)
used for the display devices of personal conputers, and the like tend to
have | arge areas. Denmand for reduction in the cost of liquid crystal panels
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di spl ay device constituting the individual |iquid crystal display device
fromnother glass that is a glass substrate in a 2 large size in which a

plurality Tchali@gsFisudpstrates for the liquid crystal display device can be
arranged, according to predeterm ned cutting-out arrangenent information

(l'ayout informatTlgis)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



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
predet erm ned spots on nother glass in the state before gl ass substrates
for a liquid crystal display device are cut out and thereafter cutting them
out is adopted, other than a typical nethod of previously cutting out the
gl ass substrates for the liquid crystal display devices constituting

i ndividual liquid 10 crystal display devices and then nmounting sw tching
el enents and el ectrodes such as a TFT, display circuits such as a bl ack
mask and d#ge sike ipwhichsephumebity of ¢dasswuhstrates foriteekiquidicrysdal displaye
bubble or a flaw exists in éhe not her glass, it becones a fault when it is
used as aUeVifif 82R DEsRHRANGEAACEOTERG §8 pregétopmined OHtEng DU AsRIgImenhe
not her gIan i s .con entigﬂg;l neasured at the stage of the nother gl ass,
and inspe&%fgﬁuﬁgnbéﬁvep 0@%‘ rmne whether there is a defect likely
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not her 25 ass as In e“prior arts, there arises t

def ecti veatiapged)f ottee tMisher r@hieah Iﬁm%feﬁ%v?gﬁ%%g%lgpgsoﬁthﬁlélfggéssof

t he af orenentioned gl ass 3 substrate for | econes rge.

Fol | owi ngsubstratesrfeasheiliyuidecysed displayed@Viess conbabiti® ifQFvidha liéﬁfﬁti d
crystal, the nother glass " wth a |large area tends to be Used, and therefore.

t her el@l sorystabdmpling deviddseand bladn ticumting svitdhihpelemeass 8hd Glécteddes |
i ncreases 5 foll ow n% t he defect of one sheet of nother glass and therefore
a

the gl asssuesd@srg displapecintiits zech aisf 2dilaolelmask hadether Hkkoos thess ease
the cost of the nother glass, and causes increase in the cost of the liquid
crystal péﬁbfﬁtr&@sa result. The present invention is nade in the

af orenent i oned ckgr,gunqd, and qj%g has its obgect to make it possible to
enhance viel d offigicedlatdedaclosucibasn arlagee bubhirl oglasdawsenists tx He mother
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accor di ng defed?' 8 FRUALENAL af Bhb! Mt I thR' G BIYss by the defect inspection
| of the mother glass in the prior arts, the mother glass is discarded as a

20 defective item.

However, as the area 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



i nformati on and obtai ned, and by screening the nother glass, and is the
manuf acturing nmethod of the nother glass conprising: nmeasuring a defect
existing in the aforesaid manufactured nother 25 glass and obtaini ng defect
information including positional information of the defect; and 4
evaluating quality information determ n&d fromthe aforesaid defect
informati on and the aforesaid cutting-out arrangenent information according
to a predeterm ned eval uati on standard, and evaluating quality of the

af oresai d not her i%l‘ja§s._ 5 A second aspect of the invention is a

manuf act uiskthgirate foodiguidgtrystal desomestlasgé.or a 1iquid crystal display
device for manufacturing glass substrates for a liquid crystal di SE| ay
devi ce by cutti iplewing éheinercasubs thana of e glasseubgtrats fenthiskigird) a
pr edet er mi ned Pu&}l%ﬂty tandard according to predeterm ned cutting-out

ar r angemefEY$tAboleatlAET fiass Witha lugeaaisnatendsi oy beeusrst aid ttherajpess
substrates, for the liquid crystal  display device, conprising: asuring a
def ect exig?ﬁ%@lspﬁff%?gﬁ%?r@ﬁ@@ that Hes agIolY ofieginss dﬂ&?@réggé@@reases

i nfornmatignyingl udi,ng si,tional infornation of the de t, Jbefore qutting
t he af regglrlﬂwrlrﬂgh SE&%;OQS’”@V%W& Sﬁjna Tj ARSP rﬁrﬁi Eﬁ‘?‘iegﬁr%é{l%rgﬁﬁﬁﬁsd
fromthe L fegt | r i-on.and t aforesaid cutting-gut
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and eval uafi it [ ' I ; til nl.y, the
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to obtai nagtaer&?{lﬁss substrates for the liquid crystal display device.
third aspect of the invention is a nother glass inspection apparatus used

when rot her gl asphe present invention is made in the aforementioned background, and
10  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 it possible to
reduce the cost of the mother glass and the glass substrates for the liquid
crystal display device.
15

Disclosure of the Invention

As a method to solve the aforementioned problems, a first aspect of
the invention is a manufacturing method of mother glass for manufacturing
mother glass satisfying a predetermined quality standard by manufacturing

20  the 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, and is the
manufacturing method of the mother glass comprising:

measuring a defect existing in the aforesaid manufactured mother

25 glass and obtaining defect information including positional information of the

defect; and



satisfying a predeterm ned quality standard is obtained by manufacturing
and 25 inspecting the nother glass fromwhich glass substrates for a liquid
crystal display device can be cut out according to predeterm ned
cutting-out 5 arrangenent information and obtained, and is the nother

gl ass inspecting apparatus conprising: & defect neasuring device which
nmeasures a defect existing in the aforesaid manufactured nother glass and
obtains defect information 5 including positional information of the
defect; and a defect eval uating device which evaluates quality information
det er mi ned fr om&viduaiing «Bialdy dafermaiion cletexminedafipm Hheadforesad dafect i ng
out arrange§$nt lnforga io? according to a predeterm ned eval uation
standard ARIPTRAIQMAR t&fﬁeﬂ Presadd cuHangfos esangeraeeinfgrmetiontaraer g
Descriptign of the Drawings Fig. .1 is a flqw chart show ng a nanufacturing
met hod of ?a Ri &if @F%@%‘f EY%@F*HQ%@WEL@I i t H14) sV ytafinga fwaddy upt nghe

nmet hod of . rates for liquid crystal and a manufacturing nethod of
not her glégéﬂgéggﬁﬁﬁhsrg *n 15 enbodi ment of the present invention; Fig. 2
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for the |isabsamisysioth AAhéNg iR ShaSEHRENY PRICMERIndd Quality standard
| according to predetermined cutting-out arrangement information, and is the
10  manufacturing method of the glass substrates for the liquid crystal display
device comprising:
measuring a defect existing in the aforesaid mother glass and
obtaining defect information including positional information of the defect,
before cutting the aforesaid mother glass;
15 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; and
cutting only the mother glass determined as good in the aforesaid
20  defect evaluating step to obtain the glass substrates for the liquid crystal
display device.
A third aspect of the invention is-
a mother glass inspection apparatus used when mother glass
satisfying a predetermined quality standard is obtained by manufacturing and

25  inspecting the mother glass from which glass substrates for a liquid crystal

display device can be cut out according to predetermined cutting-out
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not her gl ass according to the enbodi nent of the present invention; and 25
Fig. 5 1s an explanatory view of the manufacturing nethod of the gl ass

substrates for the liquid crystal and the manufacturing nethod of the 6
not her gl ass according to the enbodi nrent of the present invention. 1 ~ ~ ~

DEFECT | NSPECTI NG SECTI ON, 2 ~ ~ ~ DEFEGT DATA PROCESSI NG SECTION, 3 ~-~
DEFECT DATA STORI NG SECTI ON, 4 w DEFECT | NFORVATI ON EVALUATI NG PRCCESSI NG
SECTION, 55 ~ ~ ~ STORING SECTION, 10 ~ ~ ~ MOTHER GLASS Best Mde for

Carrying out the Invention Fig. 1 is a flow chart showi ng a manufacturing

met hod of asrdrigemehtcinforalatidins phdyobleined, andng themamthaetglasNdnsmiding of
gl ass substrates for 10 liquid crystal and a manufacturing nethod of nother

gl ass accapganafus comprsingcdi ment of the present invention, Fig. 2 is a
bl ock di agram showi ng a constitution of an inspection apparatus for the
mot her gl ass accbdéfeey measuringndeiceewhicdf measupeesedelaatvexisiing, inathe Fi g.
3to Fig. 5 are_explanatory views of the manufacturing nethod of the gl ass
subst r at e@fexgsaid qmanwagiirad 1808 tglessmAndaqhiring defcebd informasiomt her
gl ass accgor to the e i ment o present invention. Hereinafter,
the nmafuf é%gﬂkl\ﬁlhﬁpl%%t ﬁﬂ?@@%@wféﬁeé@&cu and| i quid crystal, the
manuf act uri ng net of th mt her, gl.ass t he |ns ectiQn apparatus for
the nother glass a@&?Fdlﬁ Pétlpge d@?f&%w@%&% ofvd Héte;% é’é@(rith| AR | |
be expl ai w it h to t oA,
Che nanut SetenningdoRbiE atbfsatd dRTE B f@ﬁﬂaﬂsmjﬁa%@éaﬁaﬁaﬂ% to
this enbo gl uf.ac and def
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di spl ay devi ce, -ass’ 1s cu and € gl ass substrates
for thg liquid crystal dlsplay deV|ce are produced, the circuits are

Brief Description of the Drawings

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

15 embodiment of the present invention;

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

Fig. 3 is an explanatory view of the manufacturing method of the

20 glass substrates for the liquid crystal and the manufacturing method of the
mother glass according to the embodiment of the present invention;

Fig. 4 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; and

25 Fig. 5 is an explanatory view of the manufacturing method of the

glass substrates for the liquid crystal and the manufacturing method of the



mounted on the individual substrates to obtain the liquid crystal display
devi ce, and the manufacturing nethod of the liquid crystal display device
has a nother glass manufacturing step S 1, a defect nmeasuring step S2, a
defect evaluating step S3, a circuit nounting step S4 or a cutting step
S4', and a 5 cutting step SS or a circuit nmounting step SS'. These steps
w Il be explained hereinafter. (1) Mdther glass manufacturing step S1 Here,
the nother glass is a glass plate fromwhich the glass substrates for the

| iquid crystal display device can be obtained by being cut out 10 according
to predet BOHGEElasstacoegding totheprmbesimenhobihdpresent iayeniion. The

ol ural 1ty of -subat atBERER T n NS AINCR SO, 7 ok Rrch B eA oy o
Gi 4ol ay aERQEESSINGTRECTOS, 1 L DERECT SATA SToR I SESHEIR, 4
Subst AR PN BTN Sy A5 AN SRR S ST S .,
Tonu 22t ur camy BN SEGERORG 19,7 MBTHRREIASSad the 11ke that are
the known plate gl ass manufacturing 20 nethod, into a predeterm ned size.

The down draw nethod is a nethod for formng a plate glass by continuously

suppl yi ngmtMadgE@ﬁé:afrfﬁﬂgwitﬁéqhveﬁti@hohg a die surface, and after
fusing the glass on both - sides under a formng die, drawing a perineter

portion of the EFi%ii E@ﬁﬂﬂ/@chhﬁrtasﬁ@hhﬁ% aoman€adtuhd RRIADA! 6f 4aRGHREE
Pat ent Lai d- open . Hei 10-291826 and the |ike 25 for further

i nf or mat i org)stalbxdi?ﬂaljr ipvioe mmgmomnmh&ﬁi%lmahod&mgﬁ@s dutyseeted f66
plate 8 glass, for exanple, ImX Imin the length and w dth neasurenents,.
and 017mliquid Wiryktadsnd 8 mbnhefacdringhinetipddtof glodher phassudcdortimgg te nad |
size of 550 X 650mm or 600 X 720mm or the |ike, whereby the nother glass
for the gendwdinstref dee fpoesanicinvieqtion, dfigs 2als di blockydibprameshowéng a
manuf actured. .5 As a _glass substrate for a liquid crystal display device,

t here ar eCangiiayinn ob iy mispectipnappaTatust forahermother glass laecording o the

bei ng f the substrat face, a g bstrate f |
{11 1or, aRERGBTGTEGOt PR HHESemTIMIEadion AR Figo' i G1Ecs) E1cs aBpIAAtary. hi n
filmt LSt s f ith | trate, ileint
Cubst r ot 6 VIS Pl ceapiagpringeEibtBat o #ia pfesisbairafenston Hul ¥sahe

t he, gl T trates with the thin filmhold {he liquid
Cryst oo R, 39" aglitarE  JRIBDAGRESH BEe dlefs heftutiugato i Co)

I's manufagif&fiment 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

25  liquid 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



(2) Defect neasuring step S2 Next, a defect is nmeasured for the nother
gl ass manufactured in the 15 above-described not her gl ass manufacturing
step. The defect nentioned here is the defect having the possibility of
affecting the property which is 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. 20 In the defect
measuring step S2, such defects are detected, and the detection data is

pr ocessedmawedbont the indivridual subsinatesato tafaia fhe, liguid targstal display
(Xcoordi nat e, Y-coordinate%, and size of these defects js, obtained as

def ect i nfl6Vifss @Bf. thedaagefacturipgeetind ohthsligyidicresdabyispiangdevics has

i nspection apparatus 25 for the nother Plas as shown .,n FIG_2. The npther
gl ass i nsPEOIRRT 1598 HRARYIACARIAS RIER Y :d%t@é?‘?tnﬁle@éléﬁﬂgnﬁﬁp R2.defdsdecat a

oo o D o eSS TR 5 S4008 koA o
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gl ass SUbﬁ%ﬁﬁh?ﬂgﬁ meki ng light incident 5 on the glass substrate,

detecting e t reflected or scattered by a defect existing in the

substr at e{ﬁ%t%ﬁﬁﬁ%ﬂahﬁ%&ﬁﬁﬂg@géﬁ §2ce and the reflectivity at each
e g S ed.

poi nt on ass“substrate 1s u such a device, a device utilizing

a method of nakifgrel thmdthet %P&[!sts 9% %Hl‘és ?Jll‘ﬂi)cétfréfrﬁwﬁiéﬁ@{?@ ﬁoi’d's@ stbRfateg 1t
as disclosed in, for exanple, “Japanese Patent Publication .10 Shou
57-37023, fendhe Heuidecykidli dispdap deviecedcah bBkobtihédhby i Beingerit ofut he
side surface of the subStrateée as disclosed in Japanese Patent [Cai d-open No.
Hei 8126196C0king b q;redetefhﬁndéfe@nth%abat rromegernegt efdinetién ofl .
defect information by processing the defect data obtained in the defect

det ect i ngTheccutbingtout mrtarigeméntc afermationdis btowtaindonrhationeld cot be a
defect detecting section 1 is the data obtained as two-dinensional inmage
dat a by sphinaliny offsaibstrates ikl sizsyasthe glassensstratahfer thet Hquid crysta
temporarily stored.in the defect data storing section 3, and sequentially

. S
read out HHPlEY slevdee avhichoeensiguie the indsddpabbguid egysebdisplay sleviers
defect data prqcessing section. Accqrding to this, the defect 20 ..
i nf or mat i %qu e ZROtheT Blask | Wat of e la!?aeeazsfgpgkxsm Frbsisate oo divhighe 2
Ycoor di nat i ze,and the.like is creat fromthis,defect ,data. Th
ve oot B abRbratty 26 Hded Srbstisfes, TofiBR! Sl b PG SRS e e
measur ed &ﬁi gl ass, and therefore the defect information is given
identifyiﬁgil ormation to identify each specific nother glass. At the sane

et e the | ot oty o Ty e : . 9 . f
an | denti fying. Fapey? REBCRITEE o tkimEtler Blab S IR dMiGIHAET cutifi g, o°
mother 108l d88d pﬁlﬁfe nglasm?'&hi@ﬂ BlAagueictBad By 8 flvRr [‘E'ﬁéfﬁﬂﬂ' %”ﬁ?vﬁpde

on' an area fiear a peri er 'of the nother glass by using laser 1ight, and

the like drgwCiietHod! Sndhite ¢i&ethathard aher khbohi r?l§tebg%&hmdﬂﬁfgcﬁﬁﬁiég9 at
a region located inside the glass by a predeterm ned di'stance fromth

gl ass2@ur fresthotip iistol P predetemiiedy sivd. heTheatainmehaonmithedds acaetihed figr ked
as the identifying | abel w thout giving a danage onto the gl ass surface.

(3) Def ecformmigiad i plptst glasS3 bexdontiafucesly heupjefyarg inolenneglass fobtaisned
in the above-described defect neasuring step is stored in the storing
section 5digsolver alemg adic sorfaequendiadiaryfusme ehaglassaan both hisledafmater a
evaluating step S3, and the quality of the nother glass is determ ned. The

def ect i nfQmRHLS dit, shiaviagianpeprsieisporipn of phe glassedpwpwand byed eelier or
informatign eyal yatjn ocessi section 4 in.t defe | hspection,

appar at ust fhf 'egtﬁl‘ier%ﬂgr APangss reffr 'Bﬂe’éh@-t}ﬁ?i ﬁ@’ﬁ&g §ﬂﬂdi1§éé1€q on 4
inputz th rebgg$he. efecg 53 information sent fromthe defect data

proce %in§°% OnBOTRZHOQY t j ng- out arrangenent information and the

eval uati on stand iaf or pation,, which _ar r eat ed sed on the

speci fication Of/g%‘g%rd&{ﬁgt‘g’ﬁébgaﬁ%ﬂ‘{%@PPH@%CﬁgﬁHEaHbﬁ‘gﬁg&h gaergebﬁ%%%sgliaff‘g to
create the quality information. Fig. 3 is an explanatory view show ng the
defect information. Fig. 3



i nside a nother glass 10. The defect information is constituted of
X-coordi nates (X, X2, X3, and X4) and Y-coordinates (Yl, Y2, Y3, and Y4),
whi ch show the positions of the defects, synmbols indicating the kinds of
the defects (P1, P2, P3 and P4), symbol & indicating the sizes of the
defects (QL, @, B, and 4), 25 for the respective four defects. As this
defect information, the other information regarding the defects may be

i ncl uded ot her than the pagsitions of 11 5 10 the defects, the kinds of
the def ecﬁiasémcfof [fxagmples lon Phel Botdhe epgi and; widih @msamﬂgs,\ﬂréﬁ

Ut i ng- obk 7 4 gBikRsS i GRIAEICEn | LhSHBIate NS 15 Pl i) oAmblwe of
out 1rom 500 2BROBIR, hEBDE: ntr 7ahake orgHeili Nahiend B YIRS 1of oue'
i qui cr $H7 45 Sitbasfheah e oty BhPAT Fishlay devidh 207 midulbudie. d
crys | tard , P
Grystal df Shia i is e Ry, SOIMURL ) Mg HPTICES (B gy T oeieRe”
[ d f ; f ; T QUL lyrdbisol
devico. VRARSTRR or ACTFTT Al RS TR RUGH fhn ShpiRd, ke Ao =

i nfor mat i gRbgieaicdNAtat, Weolihs saBsirefor S colRe diltdh) aneMaleUatd onIs g
-information is created for each kind of 15 20 cutting-out arrangenent

i nformati ghassNauteltate \airddie sect tais e tioiat fibh ieage Rt isi fivk aletieoh Ahe aglaghown
in Fig. 4is specified, the evaluation standard information corresponding
to'it is sebsihied while ist thred glabshssbstiwte dfetrea wober fHteandacH selopedltonis
pass / fail basis, or of ranking, concerning, for exanple, what position of.
the al@a dndividualbpdedmed oheheuglaisagubstrate.r afesesubstrhtesmatitiotha tHid ect
is located at, or, what kind of defect the defect is, or in what sjize the
def ect i sfilmoholihe derddtarysial,swhesehy the ligukd crysial Wéspley elavice(bguid i on
eval uati ng progcessjng.section 4, the sent 25 defect information (the size,
t he positﬁaﬁﬂaﬁgeYﬁ@'R$ﬁH“Bﬂh€%§e@efect) i s checked agai nst the standard
deternineg ffkgescribed.abo e, and t he processing of the determ nation of
pass or fh#] PCQW@3$§HRgﬁéﬂ?§ performed. Fig. 5 is an explanatory view of

ol o TR TG AR RS ool R ol B
NSO S, BT o o
| or Tl 90rd TROReSAANR: HhoFhG i pRAIULRLEAR MRt pREpely HSAY i

what size is aced at what sition 1nsi

based 5 o&ebggsaqgtfdrng;é)wse@lﬁg{aﬁ%r@ﬁtthén REBGIHRMatd ffo%hﬁeefigﬂ%%g frawn in

Fig. 5, the defetts Kl and e in the area outside the are IS cut
out as theligllagsdeadbs! r 3 e®ricestet Aebbslgi &(i@ﬂiﬁ%ﬁﬁ'th@'ﬁl@ﬂ%ﬁ'- 2148604 diang] ¥ .
these defects are not regarded as defects. On The other hand, the defects
K2 and K3 paiet defectecdritananatdonhadhesionafifoseiignamatiees 40d ghadkesarbditeal e 11
for the liquid crystal display. Therefore, the kinds and the sizes of these
def ec28 Kindhd defeat mansacingrstapabassucthdeficis dae detewrd, and the desedtion i f
they are the defects deviated fromthe standard, the area which is cut out
as the gl seéa dspsocessed; whexebyhidiel inferanagiopssuch asdbeakinds, positinnsetXas
unusabl e. Conyersel y speaki ng,, the mpther, glass 10 is eval uated as having
15 the qu&eerginaemakeoprdipate), mnd size @f Bipse: dekestylinsebtaings as: defechr
the liquid grystal display. The defect information of a plurality of sheets
of nDtherIEﬁéééﬁn%Pplurality of different pieces of cutting-out arrangenent
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this, effective use of glass



25 resources is inproved nore, and further cost reduction can be realized.
According to the above, the nother glass products evaluated in quality can
be 13 obtained. The quality information thus obtained is sent to the

di spl ay device 6, the screening device 7 or the like. In the display device
6, the image as shown in Fig. 5 is displ9yed by a display or the like, or
the information is 5 displayed by being printed as an i mage or nuneral
values with a printer or the like. In this case, in addition to the
positional information of the defect, the information such as the kind and
the size @f defestadatacstosiag Bectihs R,y al¢feet informatioer eyabidingrpgecessing
exanpl e, the size of the defect_can, be shown by the size of the paint

i ndi cat i ngecHendbfacderingriection ki adisplay Hevirss @ andehscisenug davine by

necessary based B T e frsteller g Fration, atott GPleclmeEancs Haiong hed
Cor fou aghemodfbneteCng ¢ HeRet dhohiertiASs ShabERsbL HekiRE fER) infigert
tﬁiﬁfl i i e gl bitflE, thf@f' WRE R 1R R ettt #f@&%ﬁ?i‘&ﬁt and
or qual 1t S B UHe SRS a3 458 oo E s B8 BBl P BRR S Hh e T et heier o
are perf%g%%{\'ﬁéint Retre giﬁds‘écfdb(ﬂ%le ﬁ?éd’ly ARVLE @h'as JERILY, taacm:)déiy‘fge by

using the er g ass us obt ai ned,” and ere are nds of
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of nmounting the~circuits dir y-on t e not her glass 1s perforned,

cutting pseseamgSH i @@trasreﬂemtﬁnoewmplé hga ariﬂsledPﬁfe)fﬁtPilebt?ﬂ@&)ﬁYNo
device, and the case in which after the step cutting out the nother

e indSnedn i g i e S senon
i ndi vi dualthgsidesssuibet phtles stbstrateead diguolasedrinstaplanese Patent Laid-open No.
Het 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
15 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
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
20 information indicating the kind of the defect, position (X-coordinate, Y-
coordinate), size and the like is created from this defect data.
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

25 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



14 display device is perfornmed. Thereafter, by perform ng a known step, the
gl ass substrate with a TFT, the glass substrate with a color filter and the
| i ke are obtained, and the liquid crystal display device (liquid crystal
device) is obtained. 5 According to the aforenentioned enbodi nent, the
foll owi ng advantages are provided. Nanel§, in the prior arts, the defect
information of the specified nother glass and the predeterm ned | ayout are
not |inked, and therefore even when the defects are outside the |ayout as
descri bed Tbove the nmother glass is discarded as a defective product, but
accor di ng 8188 Her sxaseple, somathestafobaking sdwsmeimgssional eads osean Area as a
good product. The, case | be

as foll om@.e??érpeéﬁﬁﬁﬁrégméméhga&g@&eggfsf)‘?fg@ﬁseﬁi ligr@ gﬂ?d &ﬂé li:kggg:di\gfdl-:‘ our
o asosubd A EEE B PR B R o T Bl iblad e
2o e e TR ST B RS RS, i oo
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not her gl gilnglsegdhﬂﬁg%&gfgf@g%lagg@uﬁgg%e not her glass is all discarded as

t he not he avi as 1n e case 20 of the defects outside

t he afor eggygeqagob‘}aqﬁgﬁh Slpéetg ggccording to the present invention, the
relation of” the | ayout ca% be known in advance, and it becones possible to

utilize the usatNextrsiterctiedafvel Ynﬂo@ﬁiaftﬁﬂl obtinegairlithe éﬂlﬁzélaf:i@ibétl ass,

thus making it possible to utilize the glass resources effectively. One

gl ass subsefedte nieusuting Isit?liid storstlain dhepkayineVdeeeiopr sduizeds 38adlreat t he
area corresponding to the defects is likely to be a defective product due
to tht0desequentodlly hademsdupled: ia theadefechetblmaeing, stoptSHcant thengualdtyt b

15 placenment of a TFT, a color filter, a black mask and the like, it is
likely tothe metbee glass iis idetemnined. ar €Bhe ndefietitngnformatédr ceyahmting
descri bed above, The determ nation whet her the nother glass including

def ects i PIO¢RSSIEE dst pasfoameel ibye theibdefect dnfoypatdopr ocaluating proksfssnrg ve
product is made in.,the 5 relatiqn with the manufacturer of the_ gl ass

subst r at eSe¢EPN ¢ Ae Inj dbe d defgal ARSREIhy2pRATAEEs WorFigkadpl e Thehedefert

not her gl ass is . delivered to the custoner 0 nuf actures the gl ass
Subst 1 at e LRBHAL | FERIAUnS, FTOCSHNUR SpoHE0: o, IRDRIS hicreis e | derect

obt a0 8t SEhP Stahrly FRHSTGh, SRR RRICke SR, BePEsitiRtely
arrangement information and the evaluation standard information, which are
created based 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
20 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
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),

b

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

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



10 discarding it as a defective product. Switching el ements and el ectrodes

of the TFT and the like, a black mask and the |ike are forned at
predet erm ned positions as necessary on the nother glass which is not

di scarded but delivered. The nother glass on which the switching el enments
and the electrodes are thus forned is ctt 15 according to the predeterm ned
| ayout, whereby the glass substrates for the liquid crystal display device
can be obtained. The gl ass substrates in the size of the final product are
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the not hefhegbﬁs%song%. lijAghawde] é&ffe ixﬂ@dlﬁ@tﬁtgﬁtﬁﬂbﬁmeglmtsdﬂét%s { peq oot her

gl ass having a defe outside the [ayout. e prior arts, no attention

i's paid to3thiel 4l fyrithe lghideerystdledispliy dévide a®S Ber oat Esmantk sheet of

cutting-out |ayout of the 5 glass substrates for the liquid crystal display
devi ce, atht truthef Flaesst e niheclayouassioymatidiawlen sieh déisscduintiasésigot he

| ayout and is usable without a problemis discarded only because it has the
setious ddfeeliquideeystahdispiay elevitease bavbngis Hetarttieed usatdspomdémgliystall

di scarded only because it has a defect inside the |ayout. On the other
hand, 1Gcctredsizg and the numbenof the iglasmsubsirates fomdh diqujidacry svadi displasy
conventional]y discarded can be utilized effectively. Industrial

Avai | abi | f€Yicks deden plee mathes glasst Hugdelivered He phesawtomaneths dayous t he
defect 15, eval uating step of evaluating the ality informati on determ ned
fromthe H&P i Hgreisd Ry dhe qUStomaey ﬁg}lsgéﬁ arrangenent information
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CLAIMB:  standard information corresponding to it is selected. The standard has the

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

20 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
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.
25  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

L



1. A manufacturing nmethod of nother glass for manufacturing nother glass
satisfying a predeterm ned quality standard by manufacturing the 5 nother
gl ass, fromwhich gl ass substrates for a liquid crystal display device can
be cut out according to predeterm ned cutting-out arrangenent information
and obtai ned, and by screening the not het gl ass, said nethod conprising:
nmeasuring a defect existing in said nmanufactured nother glass and 10

obtai ning defect information including positional information of the

defect; and e al ality .information,determ ned from sai d def ect
i nfor mat i 8R4 13‘12 éjﬂﬁfﬁap $i12PT AVGHAVING DRPSFSHRE O, ek sKampdey the
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di spl d

i spl oy agtioEbain. BRARGTh R P E BUHCu R R R o W itHept GRESe

cut i ng- ofEHZE TR %ﬁ%’t s #ﬁéﬁ%ﬁrfﬂ%ﬁﬁﬁ@%ﬂ@@@%%ﬁé %ﬁgfa%ﬁe”fﬁfﬁq ng a
def ects exbﬁtthEQ:u'tﬁn ngé ﬁﬂg i8Rt ai ni ng defect information

i ncl udi ng positiona | nf or Ion o c}e ect, before cutting said nother

gl ass; eval uati ng tﬁéfé')dah)/plbrsfh%"vm‘iﬂ qm'%dst QIR KIs@g: 48! gﬂh@érca

|nformat| on and said cutting-out arra gerrent I nfornmati on accor

pr edet er nboeyidevht waga orhighagdaitbuteatiny glasgtsut@rausy féytief hgaidﬂ cP%tQPr
18 gl ass; and cutting only the nother glaSs determ ned as good in said

def ect evdispéay ngMdtrglypttmse defegbane sobstpgatdesl horddfBetd.i dOhdthe

crystal display device 3. A nother glass inspéection appar at us used when
not her gl a&mrs!mnchfthertbafactsrmeam:l K3ark ensitle ttire sreadeliichi is abtaitnedtiyy

manuf acturing and inspecting the nother gl ass fromwhich glass substrates
for al®iqglasseupstrate dil Sor she liguiid erystal Bisptay. olthesefove dihegkinas and the
predeterm ned cutti n - Qut arrangemant informati on and obtai ned, said
appar at usSZ§ReH] |t ﬁﬁf’g efects ki padi Kawre whesked againstihiesiandarsymesta desf ect
existing in s nuf acta_wag g‘);t her gl ag and obtains defect information
i ncl udi ng@g68%¢ 1 CYi #ico phostodevinded df e theasfgndard, 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

15 the quality to make it possible to cut out three glass substrates for the 'liquid

crystal display.

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

20 defect information evaluating processing section 4 in Fig. 2, and the
combination of these pieces of information is sequentially changed and the
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

25 resources is improved more, and further cost reduction can be realized.

According to the above, the mother glass products evaluated in quality can be



a defect evaluating device which evaluates quality information determn ned
fromsaid defect information and said cutting-out arrangenent 15
information according to a predeterm ned eval uati on standard and eval uat es
quality of said nother glass.
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classifying thc sheets of the mother glass on a pass/fail basis or quality

ranking basis based on the above-described quality information are
performed.

Next, the liquid crystal display device is manufactured by using the

20 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 S5 is

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

25  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 -
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obtained.

5 According to the aforementioned embodiment, the following
advantages are provided. Namely, in the prior arts, the defect information
of the specified mother glass and the predetermined layout are not linked, and
therefore even when the defects are outside the layout as described above, the
mother glass is discarded as a defective product, but according to the present

10  invention, it becomes possible to use this as a good product.

The case 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 liguid crystal glass substrates to be produced, the area of one glass
substrate having the defects does not meet the required specification, but the

15 area corresponding to the other three glass substrates meets the rebluired
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
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

20 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
glass, thus making it possible to utilize the glass resources effectively.

One glass substrate for the liquid crystal display device produced

25  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
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109 () - geltiAHE ol »\%e?ﬁe P %081%?‘651%% 71?1% udino defects in the layout as
described above is a good product or a defective product is made in the
5 relation with the manufacturer of the glass substrates for the liquid crystal
display device. For example, when the mother glass is delivered to the
customer who manufactures the glass substrates for the liquid crystal display
device, if the consent is obtained after the defect information of the mother
glass is previously notified, the mother glass can be delivered without

10 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
mother glass which is not discarded but delivered. The mother glass on
which the switching elements and the electrodes are thus formed is cut

15 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, the switching elements and electrodes of the TFT or the like, the
black mask and the like may be formed on the cut substrates. ~Alternatively,

20  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.

As described above, in the present invention, by previously linking

25  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
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! 359%4.0% &gfass=¥nly H4ng) thiv HPeEt&ottside the layout and is usable without a
problem is discarded only because it has the serious defect. Even the
mother glass having the other usable area is all discarded only because it has
a defect inside the layout. On the other hand, according to the present
10 invention, the mother glass which is conventionally discarded can be utilized

effectively.

Industrial Availability
As described in detail thus far, the present invention has the defect
15 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
20 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.
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glass satisfying a predetermined quality standard by manufacturing the

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, said method
comprising:

measuring a defect existing in said manufactured mother glass and
obtaining defect information inchiding positional information of the defect;
and

evaluating quality information determined from said defect
information and said cutting-out arrangement information according to a
predetermined evaluation standard, and evaluating quality of said mother
glass. |
2. A manufacturing method of glass substrates for a liquid crystal
display device for manufacturing glass substrates for a liquid crystal display
device by cutting out the glass substrates from mother glass satisfying a
predetermined quality standard according to predetermined cutting-out
arrangement information, said method comprising:

measuring a defect existing in said mother glass and obtaining defect
information including positional information of the defect, before cutting said
mother glass;

evaluating quality information determined from said defect
information and said cutting-out arrangement information according to a

predetermined evaluation standard, and evaluating quality of said mother
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satisfying a predetermined quality standard is obtained by manufacturing and
inspecting the 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, said apparatus comprising:

10 a defect measuring device which measures a defect existing in said
manufactured mother glass and obtains defect information including
positional information of the defect; and

a defect evaluating device which evaluates quality ~information
determined from said defect information and said cutting-out arrangement

15 information according to a predetermined evaluation standard and evaluates

quality of said mother glass.



