; e3e>A; 445L: R, nA6ATAk+ NMETHOD AND APPARATUS FOR CUTTI NG APART A GLASS
SUBSTRATE, LI QUI D CRYSTAL PANEL, AND APPARATUS FOR FABRI CATING A LIQUID 5
CRYSTAL PANEL Technical field The present invention relates to a nethod and
an apparatus for cutting apart a glass substrate, as used as a gl ass

substrate of a liquid crystal display ellement or the lik “ ﬂmm 10
deposited-filmlayer, such as a thin filmor filmlayer, m Mm mﬂmﬂ’ | east
one surface thereof. The present Sﬁmiiﬁﬂﬁghﬁt es also to a Jjgw d crystal
panel conposed of a pair of substrate cells bonded together with liquid

crystal sealed in between and with polarizer plates bonded to the outer
surfaces of the substrate cells, and to an apparatus for fabricating a

plurality of. suych ligqui e ttin part_a al ass substrate
Phat - hasMEBREHE A XD A ARV, SERCCHTRNG ABRRITEE Grash, SURSTRAYE

gl ass substrate cells bonded together with |liquid crystal sealed in between
and ¢ hat LIQUIDGCRYSEAL PANEL, bANS- ARRARATIVS: FOR FBABRIGAJING /BdJQN BN
art Conventionally, a glass substrate is generally cut apart by so-called
scri bBngCRMXSBAE®RANERI |y by first securing the glass substrate on a

wor kpi ece stage of a cutting machi ne by vacuum chucking or the |ike, then
formng a linear scratch called a scribed line, which actually is a kind of
crack (hereinafter referred to as a crack al so), on one surface of the

gl ass sukgt lﬁ#ﬂfﬁl’dthe use of a wheel -shaped cutter having the outernost
edge thereo ormed of a superhard material, such as superhard alloy or

di anond, and gléuen eﬁr ets.si nrg.the1 Iatss su stratde -2 fr&gj behi nd t he

opposi te surf a8 PIRENDY RIOBHG A0 Piefied 4ndan aRparafus I CuBling,apartaa slasy,
nmeans, sa&g as a prgss or roller, so that the crack that has been forned in
the scri BEirptenss wed @pa gasa substratesefraliquid srsted display eleraent 96 theelike chat has 2 o
the substrate surface devel ops until eventually the gl ass substrate breaks
apar t10 5dappdusd-film dayied suclyas althidifdpi enfilel layen fermmdbmitHeast dhe pirfacedbareafes
simlar thereto are fabricated, with a viewto fabricating themat |ow

costs, bYhe ptdsemtginagraion relatar gso toaMRuidtasal pakmtcbﬁ[p@sdméieé ipair, offvavéthde
thin filnms, such as a transparent electrode |li1ke an ITOfilm an insulating

film ancqrsitdRdat 1ogBthbr with 130/ driifall seied {IPBIRAePihd WRY EHfa’;ii‘&ﬁ)lﬁtQée &ifded to
When suc

bef orehand, into a shape having desired di nensions. a gl ass

substr at ' i e j I ereinafter.referred 1o

deposi t eg‘e;b?]l\[érgé gg?%g 3%?1‘1 lE)er %%%{r%t & r%@% & ﬂfx gcg (§.‘,rll.l % &)aa 6%?? for\}gl?rilcgﬁgg 6 rpglbrflé%oa}‘}f'lfl% e

t hat were uni nagi,nable . .in the scribing of, a conventional glass substrate.
For exa ﬂ‘&,g %%ﬁg?ltﬂaﬁﬁlstWeGWﬁ‘?W%bﬁﬁlac%édugﬁﬁr@fea@ét @sﬁpﬁgalﬁx of dsirp.ATanged he
deposited filns around the scribed lines. This nmakes the deposited fil ns
scat tlér pdjagant tq epgansther; pbglasy substrate celinbondeyd tpeethertwith Hawidegsy sl sealed duluct
quality. Even scribing the opposite, non-fil mdeposited 15 surface results
in the dbgtosen antl that hes potarizer pleteaboinded tobothesusfanesdhersofs result of the

fil mdeposited surface making contact with the stage of the cutting nmachine.
A solution to these inconveniences i s proposed in Japanese Patent
Application Lai dOpen No. H11-64834, which discloses a conventional method
for scri ByPRer@uhd@age-format gl ass substrate having deposited filns forned
thereon into strip-shaped sections having 20 desired dinensions. This

nmet hod attenp t o .overconme the apove i.nconveni ences b cri bi t he, gl ass
surface opposi gv?nénopﬁl £ 7 %lrafﬁfe;%%?{ag% I BYSHEEY KiYwaP 't%’ ﬁ&f“@ﬂg?]mc%’“f’g‘glti g.
52, é@e met t}od d;lQSEJ osed in ap?nese Pat ent Appli.cation Laid-Qpen No.

HL1- B283PSHTIRlln by dislsepying theglass Subsiratfi Rt # METiRiens stage of Seitngmachine by

gl ass substrate 101 has a deposited film 102 forned on one surface thereof.
The gl as¥acuung chygking ar ¢hel dike,i theneforming, a linepr s¢retcleqadled tae deritiednlingd whiph on
the top surface of a surface plate 103 serving as a workpi ece stage by an
uni | | ust actualty istaddhd nfjcraela(isreinaftdr raferred coiasra ctack talve), v drecsarfat @o£thd @hass
rectilinear openings 104 are fornmed at predetermned intervals so as to

pernit asgiirali byotheRIOSS 4 ApheSRENAPB caffercha%irCthe bAfeinbBet digaMerbst fofREITHNY 2
scribed line, i.e., 5 a crack, to nove along the openings 104 while

scri bing r j 106
and a posyiare el WHAGE sHorhdt® oHof P GRS AEiniR brestinl VLG SBRDRC
| i ke, work together to nove the gl ass substrate 101 into one predeterm ned
position after another. The pushing neans 106 has a pushing pin 110

provided at the tip thereof, and the positioning neans 107 haﬁmﬁmwwwmlmmm
positioning pin 111 provided at the tip thereof. 10 A pressin
presses the glass substrate 101, from above the fil mdeposited surdace




t hereof, against the top surface of the surface plate 103 so as to hold the
gl ass substrate 01 in position. Next, how the nethod works wll be

descri bed. Wien the surface plate 103 is located in position "a" indicated
with dotted lines, the glass substrate 101 is placed thereon by 15 a
unillustrated transporting nmachine, andZhen the positioning pin 111 at the
tip of the positioning neans | 07 swoops down on the surface of the surface
plate 103 | | hloni | . i

Cont rof 1 11551 ETREMETEpbheuaR! nkf20t Ndn i\Bhingd (8 64 13t BF bR regms.
means 106 extends so ag to nove the ass substrate.101 on, the surfac

bl ate 103U et staBlvioRe MRk earak g s REF bumeain deuPshiaas fhegipss
until the glass substrate 20 101 nakes contact with the positioning pin
111. | n tSHpsraigain the diregsiancraspendiophardn the suhstratgpwrtace develonagmtit gwentualtvetheo1
are aligned with the openings 104. Next, the controlling neans gives

i nst ruct iglass substratiebedaks bparyl ass substrate 101 onto the surface plate 103,

t hen nove the pressing neans 109 to the place where scribing is going to be

per forsred and Todepsliquid @eatal HispldiceleMens UindasBerodisplag delires st tthat® di@l,
and then meke the scribing neans 105 scribe the -4 bottom surface of the

gl ass subpgi{atda dith-a ibg t8 ?ﬁﬂrmaﬂg% ﬁ%ﬁﬂ% 1$%ch%p§y;‘g§%@g[ah9{t Qq?r‘gg%/fgﬁgat 6ﬁlass

traveling fromone opening to an y bel ng ein

which to formscrj | ines..Thus, according to thi thod, th l.ass
subst r at esu%tsr%]t? §1a egfaﬁbléa g thin ltgl(lg'i“%vﬂc easb%ltrggsrﬂa ?}Ffeieég%f'?\i&&?ﬂ wgﬁ‘é‘h Phe
openi ngs .,104 forped in the surface Bl at?, 103. Here, the 5 force with which
the gl asdnspsiog fims ancarientation, filae ding the like downgdr ar she,susface theyeef befpeehand,
chucking means is not sufficient to counter the scribing | oad exerted by

t he scri bitag shepeBaviog desired dimessionss ufWhen by glasdsbstmtd baingrdepssieddilhor
by pressing the glass substrate 101 from above the fil mdeposited surface

theretf Mayehs (Heeeipafes Sefepredaans defBsitedBinoily®Noriaed theredh Rdad ipas P Paicisus
for scribing (cutting-apart) described above 10 are intended mainly for the

cutting- 3RedlEmOhrige tﬁhﬁ&&e%‘ﬂﬁ%ﬁiﬁitﬁe R RBriinR 0P h &ohi&Riohhll gThdsQLBRALEON For
| arge-format gl ass material. th a glass substrate having a thin film

such as %Qﬁﬁlglg %cjﬁiebri‘rﬂvéfh%rmq%%g%(ﬁpﬁxrfagggﬁ\éﬁ%’in B&?roglﬁ%_ t‘ﬂé éi%p(fs%gmmg ra?&x%hgg

nmeans, suc Ight s one wnin or counterin
the scrihjng load. fromhbel ow results in e thin filmbein estrqyed by
the | oad%‘f g‘frljf’égg}n@%s |mﬂl§}s r%%ﬁ%t & g@"ls‘.tedlgp%FcaftﬁY e 'g%toq‘rtg‘lful’ﬁm S, ynd
liquid crystal display elenments, attenpts have been nmade to cut apart a
| ar ge- f orfhdit legd 48 sinaggeptablgl praduetrquebityni Ayeniscriing she ioppesits, pon-dilmzdepositedt e
and a protective sheet, thereon instead of bonding those filns after the
cut t i hy- apeace ulthn theadaposited films being scratched or deformed as a result of the film-
deposited surface making contact with the stage of the cutting machine.
A solution to these inconveniences is proposed in Japanese Patent Application Laid-
Open No. H11-64834, which discloses a conventional method for scribing a large-format
glass substrate having deposited films formed thereon into strip-shaped sections having
20 desired dimensions. This method attempts to overcome the above inconveniences by
scribing the glass surface opposite to the film-deposited surface.
Now, with reference to Fig. 52, the method disclosed in Japanese Patent Application

Laid-Open No. H11-64834 will be described, mainly by quoting from its specification. A

glass substrate 101 has a deposited film 102 formed on one surface thereof The glass



substrate as conventionally practiced. It has been customary to bond

pol ari zes plates to the outer surfaces of an upper and a | ower gl ass
substrate in the last step of the process of 20 fabricating a liquid
crystal cell. This, involving positioning of the filns relative to the
gl ass substrates and requiring an extraistep, hanpers cost reduction The
t hi ckness of a deposited filmvaries according to its type; while a thin

film sugh@seardi! 1%_%&&éf}vdfhsth@ dgécygbteg]f i %?Il@nrk oh%{ﬁ%rsu od bf ﬂlLﬁ%é@ Eg)latéuch

as a polarirzes pla ass su

havi ng s afilmla forrredthereo LS ssihle to dlret
Seribe ¢ NG SRMiRRA SEree B TRy T GPapirteg Enecikink EBR e AETbR IS HEPhodP and
apparatus for scrjbing described above, the presence of the film]ayer
makes it thenjyistase Blate 103, centiliaparapentigs 40 gre %m@em Bredgiermines ftCAlSSREAS 4P her
hand, in the case of nmedium to small-size liquid crystal panels, in 5
parti cul aermiheseribing mesuy E&nsesving 8s aprack-fatming nteans ddrderming arsaébtlbk'me, ie.,
customary to fabricate themby first cutting apart |arge-fornmat gl ass

subst rsat @scradk, @3 ioRO AL the aplehitps 104GRhiYe isétitingtihd BofbMPRAfagt AFhe glass
substrates, then processing themin predeternined nanners, as by putting

and seal it A Yl BarROT0BSRR o SR HIEEs R Lhch: e&l'i‘feg‘\ﬁﬂﬁéﬂ air

finely into a predeterm panel size to pro pl U tyo I ndi vi dual
prociuce” SO e T B Ruc RSP o Bl Bl Rl e Ry
53, the li Uld S a ri cated thlscnventlo aI me wl.l be
descri be(ﬂ’ospﬂn pﬁglya Le‘p 3:?‘5 pé:,sa@ng%%qs 5%3‘5‘@&? g P18y a(Sf he HE

conventional liquid crystal panel, with the figure at (a) shomnng the top
si de t heitkaseofanail theepositigning means 076 8 pegitioningbpintldh prpyided Atethe 61p. themsps

liquid crystal panel 550 is conposed of a 15 pair of substrate cells 551a
and S5B1b Aderedsiae hegnd heF prssts ke glags Subgtratd 101 yfoml absea kiedfilint dorisited surfddae
end of one 551a of the substrate cells protrudes fromone end of the other

5 51 b, 3RdeofOllpaikle tHe”tBErsuﬁwefcﬁ“Qﬁe QfrfdcBplaRE PHT WlAdNG HEM ﬂfe%"as@ sg’c;stlﬁﬁe R18n

formed connection term nals 553 by way of which the liquid crystal panel is
driven. %%1 er, on the outer surfaces of the substrate cells 551 a and 55
| b, pol arizes plates 552a and 552b are respectlvely 20 bonded so as to

cover the dis eqi t,sho en th i qyid cr a
desi gned for &eé&/ {\ ‘g tgf) ré?;lﬁ?%d’v gnmlflvﬁ? :aﬁfﬁrﬁ’eéry hep t&% Sb’l‘qtlﬁflgd’%? cléﬁt‘ﬁat
achieves display by transmtting light froma |ight source, the polarizes
pl at es 55@@%& Positipn hay idicataghvigh éarmﬂ lingssthe gb?ﬁ%i substrated O i plageatithgeson by
face each other with the liquid crystal cells 551a and 551b sandw ched in
bet wekn. a uniBlustrated transporting machine, and then the positioning pin 111 at the tip of the
positioning means 107 swoops down on the surface of the surface plate 103 in response to a
positioning signal from a unillustrated controlling means. Next, the pushing pin 110 at the
tip of the pushing means 106 extends so as to move the glass substrate 101 on the surface
plate 103 in the direction indicated by a horizontal arrow in the figure until the glass substrate
20 101 makes contact with the positioning pin 111. In this way, the places at which to cut apart
the glass substrate 101 are aligned with the openings 104. Next, the controlling means gives
instructions to chuck the glass substrate 101 onto the surface plate 103, then move the

pressing means 109 to the place where scribing is going to be performed and press it against

the top surface of the glass substrate 101, and then make the scribing means 105 scribe the



The conventional nethod descri bed above invol ves bondi ng pol ari zes pl ates
one by one to individual cells, resulting in extrenely poor fabrication

ef ficiency. Even when a dedicated nachine is used for that purpose, the

i nfluence of static electricity inposes alimt on the rate at which

pol ari zes plates can be bonded (typical-lgy, 8 to 10 seconds required per 5
pol ari zes plate). Thus, to cope with demands for high yields (fabrication
of as ma 0S I er
of pol ar Pé%éf*‘%ﬁ“? EO BB 0R0STHE IR 1y TOS kf?%eatsaséri%rf%i“’ﬂ“?b
machi nes reatly incr gases an ment n

hor easolratfine T SrgbreRh: iaaa?tbgrt b S?cﬁqtatilgéwawa oaaaglelgﬁ to B Seipec

avoi d thls i s _proposed, for exanple, in Japanese Patent Ilcatlon Lald 10
Open No. lipgs 3 Tusoaceqring toiais mthad, herglais qubgratq AB) |1$:e§?'FtPﬁ§ fom; brlpy the
crystal panel mhereby first a polarizes plate having cut |ines, nmarking
wher e t o botiemaspeface, thersofithaough the ogeniagsrl tfeforped de thet susfaco plates 10fonddetes thea

pl astic substrate, and then the plastic substrate is cut apart along the
cut | isnegorc@withachiciethe ghdsesatstiiaye 101 ik thiwkdd entptheburfid lae 168 BPEH dhdckiag
this nmethod, the polarizes plate is bonded to the substrate before the

Substr at gdsfs ?suaotasam&eth'caum} B B ad BAEA By BRI SeaR 1daht of

bondi ng the pol ari zes ate. Thus, possi e to 1 npro

efficien ncre apt - and- equi poent ndjing. This

et hod. | bR TRRETS B0 PSR E AT GRRRIA Bonl iR
itself is f d of y sandw che etween | ayers of

cel | ul oséhecﬁir“a chosited S&FP’(‘E%Q‘F ?W“’Bﬁg%ﬂreé%‘?%IWF@sdlgg and is forned as a
thin filmabout 0.2 to 0.6 nmthick. Therefore, 20 whe_n cut lines are
formed in thi Shecloaventiesalpigthed and appeamatusdfon spritling¢ustingrppart)| deseribedesbove
may deformthe portion thereof around the cut lines, eventually leading to
war pi g are intendkd grindy forthe gottmpiapas gblasdless shibstrase having arprotettere filenftetheio a
substrate, the polarizes plate needs to be bonded thereto so that the cut

l'iens ar@nlo@ ridht SAKRARAGHAN NEVitPh3EAS s@&tﬁat@hmammlmﬂsh& as an ITO
necessitates t use of a high-precision machi ne, which is di sadvant ageous

to cost ﬁlm7-for§rféqqﬁgt'e85' inédeg%g usé bFt a&%{ﬂﬁgﬁ lp§ ssiigCil abm %st fie weight-

substrate i & cut apart, ari zes SI 6 TS PArsoscl even WHer e a

Cepar :atngdh?HﬁSrﬂ“gE@ﬁ $0Ra ¥ oho st e g B T RS koot

brittle, is used as the substrate, the 5 substrate and the polarizes plate
have qui thindimpeingdestivss by thedoad afithepressias greans tseifess special care is
taken, the glass substrate may break at inappropriate places, or the
pol arl%es pl atfer ferghee cogirediction € Mipeidtazyktyl disphat elementsst attempss hawertsiey made
difficult to cut them apart without
to cut apart a large-format glass material after forming films, such as a polarizer plate and a
protective sheet, thereon instead of bonding those films after the cutting-apart of the glass
substrate as conventionally practiced. It has been customary to bond polarizer plates to the
outer surfaces of an upper and a lower glass substrate in the last step of the process of
20 fabricating a liquid crystal cell. This, involving positioning of the films relative to the glass
substrates and requiring an extra step, hampers cost reduction
The thickness of a deposited film varies according to its type; while a thin film, such

as an ITO film, is a few um thick or thinner, a film layer, such as a polarizer plate, is 10 um to

0.6 mm thick. With a glass substrate having such a film layer formed thereon, it is



degradation in quality. Thus, this nmethod | eaves room for inprovenent.

I ncidental ly, Japanese Patent Application Laid-Qpen No. H6-342139
presupposes the use of a plastic 10 substrate, of which the material is
simlar to the material of the polarizes, as the substrate, and therefore,
quite naturally, it gives no special corssideration to the nethod for
cutting them On the other hand, in the conventional liquid crystal panel
shown in: K .. t e ihndlvi b 58 L hirn
(uhen f ol mpasibie'ey ol scitbelyf, (TS Sifice Berkof, SnChe Lot
portion 55%1aa, in particplar. .is chani cal |y, weak. Th en 15 the .
Paut - o PR enerBRF o AR SR, P8 e oF Zecsenss Shioe R a7 ha 085k o
into aliquid crystal display device, if it is hit or dropped, the

pr ot r udi HBPYsEPle;tgsukanary thy substrateafies serbingy or deformed, or broken at a
corner. Accordingly, extrenely cautions handling is required. Moreover, in
recent years, On thsl etherz bandylint theaaselof mediurpome smellisizegliqwid arpdtali pinels, in
functions, and is forned of a plurality of sheets having various optical
properst i particalatithoge ofth se@ensEdes to ABuaS iched, it hadbeéheusashyers tofablicitelthem zes
pl ate bonded to a substrate cell, there are often observed burrs and the
like. Thivs frakesig! apdhtfhieeUbimatG1AS S5 afesllehdlHbshdel Y63 cther RENEHLy b Qrfp-
liquid crystal display device, or causes the polarizes plate to exfoliate
fromthe t | ..U p | y. r. 1N case ere.

r enmovabl gﬁ%lrggt%%ts ?svgﬁ#ait?smﬁfeé ;ﬁélﬁ%gngé tP ge % [ﬁ? é&é@??egc@g%qe?g aﬁ%a?‘ﬁ?@% aB? ate
so as to be integral therewth, e he liquid crystal panel is .

t r anspor S ﬂm?%ﬁ*astarabaetwse%ﬁ@?mﬁﬁhsf cuits AL abaTh Fely Infog pedeiepdings

di splay device, the filmmay exfoliate fromthe polarizes plate

unexpect @ans} sizgdopseducel? pluealiophindivdduabicalls and skenf bordingcpaelatizes plates toethe
invention 5 It is an obj ect of the present invention to provide a nethod
and af ajpphvidnalselfsaop peodice agphaplitytof fiqudaswtd peds at e havi ng a
deposited-fil mformed thereon whereby the gl ass substrate can be cut apart

wi t hout bei ng N, aeitieféférdndete Hig S3€ieQidRid EfyStal panekadsisated by s dementibd
filmwth respect to the scribing of the glass substrate. It is another

obj ect Ofndillfy RAIEDEYestriBaNt 1RFif OsPriR¥edite %ab{kﬂ JefkpEltil éltexﬁlﬁi“@iegfsr&ethyom
10 | ocal weakeni ng of nechanical”strength and free 1prom unexpecte
exfoliat

The.pr osShbveiofiRuRY bA%3 Byfhavish o8 bR LOrbpwilatnd oo 3R erdbt 78 1B,

of liquid crystal panels by cutting apart_a gl ass substrate having a

pol ar i ze%gﬁreaatégﬁoﬂwm thediogem Wf‘e\%éwofh Thlagﬂ'&d%@éﬂa“ﬁaﬁ@ll%C%P%Féé@f Bbed
above can be fabricated wi thout degradation in quality and with inproved

f abrilat ipett &ff substrataoglls $51a7@and Hiilb\bonded: tegsthee anhjhaving, liquid erykital sealsdtine
present invention, in a nmethod of cutting apart a gl ass substrate having a
deposi t edefwdem f Onewadtdfesneost1at dfethe sabstraps oalisdardtrgdessform Wikt éndt 6f thi kérng
means for renoving strip-shaped portions of the deposited filmso as to

expose sts5ip- ampP&H the tirRP Sufacd RE thé pebinadify pBRnCHard AR fHrmed ARt oAr
form ng cracks so as to permt the glass substrate to be cut apart al ong

the Stri RealiaRedss ol 909 oPXRIPthXRaiBEHRAN kel DARkAS MRYAREE HoueXPa’ N

means. Here, t SS 'substra Is*cut a € Cracks. reover,

according to th resent inveption,, ifl,.an .apparatus,for j ng apart,

o ags sunutiors ot e Soste s Selaaitcasd b PogRES ey 1378 eng 502k Atk SReetv y
having a deposited filmfornmed thereon is placed,_ securing means for )
secur?thg bopdedysa s ta Aever theedisplay rpgieadpat hoven. p¥dien; the lkwid ieystabrbapeleise
stage, crack form ng neans for form ng cracks on -9 the gl ass substrate
so as t o designed farhse gh asw-called backli liquiderystat diaplay tdemiceibattdecbiegesadisplay dyd
actuating neans for noving the crack form ng neans to a predeterm ned
posi ti on,trankmitehg lighefrom Ralight sourte] the ppIzet plateg|58386 asdiB5IY Rdve folglily @qual
plurality of blocks along the cracks, there 1s provided a glass substrate

exposi ng siReAad f28¢ sé afaNdeddasSio’ faBe SHAPEGeP Vith! tBETiqfd EstallefRS4318%nd 551b

sandwiched in between.



5 filmso as to expose strip-shaped regions on the glass substrate. Here,
the cracks are so fornmed that the glass substrate is cut apart along the
stri p-shaped regi ons exposed thereon by the gl ass substrate exposi ng neans.
By this method and with this apparatus, it is possible to renove portions
of the deposited filmsufficient to for-m<cracks and then form cracks al ong
strip-shaped regions 10 exposed on the glass substrate to permt the gl ass

substrate to hge %Hﬁvé?x%ﬁ%]l AbABE deliFivel %%B?e ggp&})@ﬂ@ﬁ&@]g: ﬁgl@@z}%tﬁ&ﬁe Bgt

apart a glass substrate having any type o ereon,

froma thin fil ugh an pvercoating.filmar, transpatent electrode to a
fi1'm suchnado dndiialst o, Fisuftioe in° Gretribu inell Horioaftey Ficidneyy. 2V, iR
such as esip filmor protective fil wi [ hout being affected by the .

pr esencededicatesh maghiBE i wiedrior Fat Parbess Al Eifluens Hipts, elegtrgity bapeses g lipit s
according to the present invention, a liquid crystal panel is conposed of a
pai r of onithe rae et whichspolasizge glatesgranther bandedh (tyiptpally, &ty d0secernsialrequited per
bet ween and with polarizer plates bonded to outer surfaces of the substrate
cel I s5 | polatidértplae). OTimsetadcopl wittedéerharidiefos tight yielde (fablitaiopr st asudesy figuid
one end of the other of the substrate cells so as to forma protruding

por ti 0N, cARANBAEION SRiRle) 8h Shdihal@, (QbrgfHuilbet BEpdlfite: (Hiieh euSb Bk 1RAAE!

is driven’is torned on the inner surface of the protruding portion, and the
pol ari zi rL.the. L1 ST f the protruding
por 1 on, bty 98 £XEERinge bP arihes "Puif Bl B, Boniil R firelt

pl ate. This .enhances nechani cal strength. Moreover, according to the

Dt esent | PRI A (s Mcares ths st LTS ReORB s el BRdMea  of
substrate cells bonded together with |iquid crystal sealed in between and
with pol ari ze® way te@vpidathissis spprsgds or sua@ples i JapapesedfatenieApplisatiomdaid-
cells. In addition, the edges of the polarizes plates are so forned as to
have 18 v&pendNad. He?42138, whiab diseloseses methiod fer fabricatingianlivgrid trysei parehe/hereby
substrate cells. This prevents the edges of the polarizes plates from being

caught agigitdepdladizey pladd Hating SuBhS nikiEHE WhebX P bitadpaANforiRE &P bredetermined
Moreover, to achi eve the above objects, according to the present invention,

in an appgdg@é Hherdoflfis f)&g{eh%‘ ip'fk@ti@}gdxl%sﬁxled{e?aﬁc{ Iﬁﬁh@ille @?é{} subgﬁ)%tg f&ﬁ%?%ﬂégﬁalg y

one for ricating a plurality o rquidcry panel  descr ove

by cutti apar.t | ass _substr.ate.f.hat has .,a plurality of pairs rrrapged
adj acent Ql?eoc"gﬂglegﬁ%%ﬁ% Hee 3quldrla<[i§'s°gh%‘§fi rcgszalcpeagfs ' bé‘ﬁ&%"gm(go etlhf’fe';ne\%lofih&%
liquid crystal sealed ip between and that has polarizes plates bonded to
both sur PRREZer a&enég%ﬁ# t?ﬁléer%lbaﬁr@eaﬁgw thecPUBBERLS ISsTHb 8PRTAt e Thig lps #eai¥ans
for renmoving strip-shaped portions of the polarizes plates so as to expose
st ri pt3shapadel dosi tha stepnitsebieofybarding s polatiesr platg. cThvk it a5 ppssiblerdanmpraye
formng cracks so as to permt the glass substrate to be cut apart al ong
t he stri fatsicatiedeffieighcyrwiehquo saduly erasing plant-and-ghuipmentispeiadiag.e exposi ng
nmeans. Here, the glass substrate is cut apart along the cracks. Thus, _
first, portionhiPmefhd8, RVt 2@8 tH RBIEWind @sabvahntBBRYY e Firdl Qbldrher P TERRIf €S
bet ween the substrate cells, then cracks fTor cutting-apart are formed al ong
the strip;g i . It

Rs $5aRA% ipﬂﬂyﬁ S %gna’Uic%x&gF%%%? rllaglégsrsg{é Eéslﬁuﬁ?s;e ?ﬁ?ésﬁ%a <§/r A

then the glass substrate 1s cut apar

i ndi vi dual.,,substrate cells, ar r pduced. t hat each r | iqguid cryst

banel Tt PR sehfte Tesif ol B GrPed B8 st ih afafop 230 U mub ik wTHerefire
degradation in ﬂualit¥. Mor.egver, there is no need tg use éeecial 20

equi pHentwWhes aybHaesiase IqfBied in Hus polpdzes late, ungspestedsapplicaian eftaload thegeto may
enhances fabrication efficiency. Brief description of drawings Fig. 1 is a
di agr am slefremethe paftion themeef arguid theacud dipes; ieventudliy lendisg te wewgidg ion btdakage of

the polarizer plate. In particular, when bonded to a substrate, the polarizer plate needs to be
bonded thereto so that the cut liens are located at predetermined places on the substrate.

This necessitates the use of a high-precision machine, which is disadvantageous to cost



-11 gl ass substrate cutting nmethod of a first enbodi nent of the invention,
wth a side view shown at (a) and a front view shown at (b). Fig. 2 is an
enlarged view of Fig. 1 (a). Fig. 3 is a front view schematically show ng
how a crack (scribed line) is forned in 5 the first enbodinent. Fig. 4 is a
front view schematically illustrating how a deposited filmis renoved in
the cutting nmethods of a second and a third enbodi nent of the invention.

Fig. 5i §edﬁ?ﬁ%@%m§&pﬁ ) aigglg_l ly illustrating how a deposited filmis

removed 1n ng- e of a fourth enbodi ment of the invention, with
a side view shown at ,(a),and O.frgont view shown at, (b). Fig..L 6 i

vi ew schenmat i gg‘f(ﬁ#’ é’ﬂ"%w the, Sﬁ‘?fglia#e}s %‘ﬁa‘?‘ﬂgpe%bef PP Ezefro‘f}Ptgeh’)seWog‘iltn@??l. Ee[‘—llg’g 7
is a front view schematically il]Justrating how a deposited film fs renoved
in the cihererfycutdingdufosmed, the p@lﬁloeﬁaﬁﬁse@@?anzslf PlatecAcrQss Erare é?ﬂarqﬂ%.m@ qagh o
side view schematically illustrating how a deposited filmis renoved in the
15 cutti nthenet Aogaoicular svhemha glase dibrstate, ovhiethés brittlents wsed asi the sybstrate the ont
vi ew schematically showi ng how a crack is fornmed in the cutting nmethod of a

seventsh eutisadienandtthepolabiger pluteriave ruit&idifferdft propeartiesxhé tireméfors, @mless speol
cutter used in the cutting nmethod of an ei ghth enbodi nent of the invention.

20 Fig. ldreli§takes) tHE g EVWRGRR TRy Srahlt ¥t inhpptSpriaat bRded) OviIRe SRAGRE bR My M
is removed in the el ghth enbodinent; Fig. 12 is a front detail view of the

; - . h di - Eia > . .
e m neehiaft MGRbeeh, CERECITAFy Shibmedy GFGICES o honl bl SRR
cutting t he invention;

a per spegggr\%éﬁfﬂ%ZWOEPﬁitﬁienﬁpgg&R?Sgh%t& Wé‘él"r?grzc(og: P IHBrAyRmest u’éaﬂﬁaaﬁalﬁei >
cutting apparatus of the ninth enbodinent; Fig. 16 is a plan view of the
cutting dpnsaeser Batent dppliersioni haid-Qaea Nog Hé 738 emPRpSeS 166 YSReoh MRAHAF o
as seen from above;
10 substrate, of which the material is similar to the material of the polarizer, as the substrate, and
therefore, quite naturally, it gives no special consideration to the method for cutting them.
On the other hand, in the conventional liquid crystal panel shown in Fig. 53, the
individual substrate cells 551a and 551b are thin (when formed of glass, about 0.4 to 0.7 mm),
and therefore the protruding portion 551aa, in particular, is mechanically weak. Thus, when
15 the liquid crystal panel is transported from one place to another or assembled into a liquid
crystal display device, if it is hit or dropped, the protruding portion 551aa may be cracked or
deformed, or broken at a corner. Accordingly, extremely cautions handling is required.
Moreover, in recent years, a polarizer plate itself has come to be given multiple
functions, and is formed of a plurality of sheets having various optical properties laid on one
20 another. As a result, at the edges of a polarizer plate bonded to a substrate cell, there are
often observed burrs and the like. This makes it difficult to assemble a liquid crystal panel
into a liquid crystal display device, or causes the polarizer plate to exfoliate from the substrate

cell unexpectedly. Furthermore, in a case where a removable protective film is laid on the

outer surface of a polarizer plate so as to be integral therewith, when the liquid crystal panel is



Fig. 17 is a front view of the cutting apparatus of the ninth enbodi nent,
in the state before deposited-filmrenoval operation; Fig. 18 is a front
view of the cutting apparatus of the ninth enbodinment, in the state in the
m ddl e of deposited-fil mrenoval operation; 10 Fig. 19 is a diagram
schematically illustrating the principles-of the glass substrate cutting
nmet hod of an el eventh enbodi nent of the invention and how a part of a

deposi t edrahiddReli $rdrf? %ﬁg%ﬁcpﬁo%ﬂoﬁgpéf %%]ééﬁlb?éi‘lpi'nﬁy ' rl'i%u%d}[‘éi?rﬁgf g@glg FleGice2the! S

a di agram schenat 1 cal ustrating the principles substrate
cutting t hod of a twel fth enbodient of the i nvention and how rt. of
Gopost ¢ ecnian ko 1 L RABRES pBR nepech iy aftf SR Pl pRI Rk

enpl oying the nethod; Fig. 21 is a sectional view show ng how parts of a
deposited filmare renoved in the glass substrate cutting nmethod of a
thirteenth enbodi nent of the invention; Fig. 22 is a sectional view show ng
how cr ac Bisclesureé of thedinventidne cutting net hod of the thirteenth enbodi nent;

20 Fig. 23 is a sectional view showi ng how parts of a deposited filmare

renmoved and hdwicarobiecabe the praenti mveittorctd pioviden®Btmi@Hodfand anoappaesnd For
enbodi nent of the invention; Fig. 24 is a perspective view show ng the

appear an%ugl:ggaﬁgt hi Bk ubstyat Aavingneliedsired Fiht RERLH (RIBGHIWRALyOfhet H8ss

i nvention; 5 is a vertical sectional view of the liquid crystal” panel

of the fi - j - R j i.aqr | I

showi ng ﬁgévﬁﬁﬁée Q%I} 8 f) (]ac r%f ﬁggﬁ g*(‘%é bleﬁlgu?tggcgerdy §¥ ng |8 g%gl?c@o& pﬁg&% ‘!ik%? ;ese# hhe
enbodi nent var s the edge angl e, of t pol arizer plate varies; Fig. 27 is
a perspec‘{ep%te i "@@H@f’ﬁfg? @atﬂgyscmﬁgesﬁés 9s¥sfance of the liquid S
crystal panel fabricating apparatus of a sixteenth enbodi nent of the

i nvention; Fi dtiszmother ahle@mfgmg@deswtewmloa tpprovidpaliqpdrarysal panek fiee Gbmss
substrate; Fig. 29 is an external view of the wheel cutter for scribing;
Fig. BD ilscah weakempeg bf wechimval stresgth tand dtdeyfrehonierpectdieexdpligtiomaoiCe pofarizére
liquid crystal panel fabricating apparatus of a seventeenth enbodi nent of

t he invergliten; Sihﬁxlﬁh@ousg',l it i AP SBjREH Ve \PrédhSImRenTIn aprovide AW pparatie

appearance of the liquid crystal panel fabricating apparatus of an

ot centh SHRAED i 8 (SR S e TR bt B
polarizer plate bonded thereto wherewith liquid crystal panels as described above can be
fabricated without degradation in quality and with improved fabrication efficiency.

15 To achieve the above objects, according to the present invention, in a method of
cutting apart a glass substrate having a deposited film formed thereon, there are provided
glass substrate exposing means for removing strip-shaped portions of the deposited film so as
to expose strip-shaped regions on the substrate, and crack forming means for forming cracks
so as to permit the glass substrate to be cut apart along the strip-shaped regions exposed

20 thereon by the glass substrate exposing means. Here, the glass substrate is cut apart along
the cracks. Moreover, according to the present invention, in an apparatus for cutting apart a
glass substrate, including a workpiece stage on which a glass substrate having a deposited

film formed thereon is placed, securing means for securing the glass substrate in a

predetermined position on the workpiece stage, crack forming means for forming cracks on



the liquid crystal panel fabricating apparatus of the third enbodi nent;
Fig. 33 is a perspective view schematically show ng the appearance of the
liquid 15 crystal panel fabricating apparatus of a nineteenth enbodi nent of
the invention; Fig. 34 is a perspective view schematically show ng the
appearance of the blade used in the ligWd crystal panel fabricating
apparatus of the nineteenth enbodinent; Fig. 35 is an expl oded perspective

vi ew of tHeeglidsanli0stedlown dsno fpefmit Ihs ghais§ subkfrateStodbes Bt dpaRadlon k
illustrati ﬁgg t he operation (I?f t he | fgqui ducr;stal panepoZO ?agbﬁ{gcgtalc rf‘ga“d

apparatu : I j - ELg. i ional view show ng
ho. bl ade Gl Thedhs 15" SRR yReTAGE RFfng ks 15 6l ee B b3 Migtel R
twenti et dinment of the inventjon, Fig. 38 is a perspective vie )
schemat i cpaq%%s ReRiaRa™ the Slass suhstatesInty atlﬂgaﬁquqgf@oel?sslglp the, Fracks, there is
fabricati n%gﬁgpar atus of a twenty-first enbodi nent of the invention, -14
Fig. 39 P® & 8lass substiatecypesiagimegns frs remavias sivdshaped prstipngef the deyosited
panel fabricating apparatus of the twenty-first enbodinment; Fig. 40 is a
per spéct filme soi asvioserpaise gtriphehapgsb eegianmscen dlie glagd agstratebs Hed, eheiseatkaard be
material of a liquid crystal panel enbodying the invention; 5 Fig. 41 is a

si de vi eformet e the glabsysublone fi@c@&p@?t&lﬂ?ﬂg&h@fstr@-dhhgéﬂ fégfony SkpdseBaRGton by
fabricating apparatus with respect to the glass substrate shown in Fig.” 40;

Fig. 42 {&g@asggﬁgsgﬁélex?gﬁﬁ' RRads view of the glass substrate after being
treated by the liquid crystal panel fabricating apparatus shown in Fig. 41,

Fig. 43 is pegpspget l.va vi show,ng t he appearance, pf the gl ass .substrate
after being 18§’tt?'gsakn eeg‘ogygﬁg ‘ﬁ‘?ﬁl&ﬁg&l’%%‘ ’aﬁ 15&?’?5Flb%at5’r f%‘gienBO@BB%ro;ttﬁg
shown in, Fiqg. 41. Fi 44 is_a perspective view show ng the |iquid crystal
panel fag?ﬂogﬁ?q i;‘a;ma%’gg?‘ﬁ'ﬂtu@ frmy pracks, gadh thesn forpm pragks Riong Hstrineskaped degions
Fig. 45 is a perspective view show ng the liquid crystal panel fabricating
appart USXRS’ISC‘F AR theglash substrataimipegnit the glassysubistrate to ba cutl 8paFi glong he sracks.
vertical sectional view showing the liquid crystal panel fabricating

appar at u$hisfmakies iti possiblei toreut apani o glassisublsieat¥ hdving @hy eype dfidgpodiedifimaformed
external perspective view of a liquid crystal panel produced by the

oper at i othedon{ f#6mld Wit Hlne 5MchialanRARRIoafigPriint 8F {rAkpARRAEIBLHSeTH AHIm hckadsS-
44 to 46; Fig. 48 is an external perspective view of the blade used in the

oper ati of pBfarib&epihie Bt addeposited film up to 1 to 2 mm thick such as a resin film or protective

film, without being affected by the presence of the deposited film.

15 Moreover, to achieve the above objects, according to the present invention, a liquid
crystal panel is composed of a pair of substrate cells bonded together with liquid crystal
sealed in between and with polarizer plates bonded to outer surfaces of the substrate cells. In
addition, one end of one of the substrate cells protrudes from one end of the other of the
substrate cells so as to form a protruding portion, connection terminals by way of which the

20  liquid crystal panel is driven is formed on the inner surface of the protruding portion, and the
polarizing plate so extends as to cover the outer surface of the protruding portion. Thus, the
protruding portions is reinforced by the polarizer plate. This enhances mechanical strength.

Moreover, according to the present invention, a liquid crystal panel is composed of a

pair of substrate cells bonded together with liquid crystal sealed in between and with polarizer



20 crystal panel fabricating apparatus shown in Figs. 44 to 46; Fig. 49 is

a perspective view showng the |iquid crystal panel fabricating apparatus

of the invention running in the X direction, as an exanple of the preferred

operation thereof; Fig. 50 is a perspective view showing the liquid crystal

panel fabricating apparatus shown in Fige-49 now running in the Y direction

after running in the X direction; -15 Fig. 51 is a perspective view

show ng Ik tcatd a i i 50 _now

Funni ng. Paes oA lorE: AraRAT (o SR feld RPRINISE (R0 B Pl gyl

direction, Fig. 52 is.a front view show n exanpl.e of a canventiona

gl ass suB2ie esocéjt'?lf’%as Ioo g%’ﬁa?r‘é%%ﬁ Sﬁ%ﬁmgp%%eg%mggthém&éFE%BEP?V&OWFM?’

showi ng t he appearance, of a conventional |iquid crystal panel. Best node

for carr$HosgatGurelishe Thiveprevens 1the Hedgss naf (the | poleriden drlates dfrarmp Seingu seught or

cutting apart a glass substrate, liquid crystal panels, and nethod for

f abri cat aeeidentally canddhey hedpsaireyenn exfoliatioh thedeoflyi ng t he present inventi on,

wi |l be described one by one in detail with reference to the drawings. In

t he dSawi ngs Mafresvegdtot achigvet the abese robject)ngcatingh® thedprésdht ahventibadinment s,

such conponents as have the sanme functions anong different enbodi nents are

i dentifi A f C S al SRy :
8fbardthid féh?ab?iéﬁﬁn%m .eal lﬁﬁﬁﬁ &B,gﬂdgg%gg’[ éﬁj&ea@eﬁﬁcalﬁ eo'?igl ﬁfrbf‘aﬁn%eﬂf?l a

over | appi ng expl anati ons not Fi'rst, ass substrate

Filgs. 3 PErRY pBlhedlouid B GIRARL ARH S abol Bl Py ® s Ty ERE hal s

enbodi nent, Fig. .1 (a) is a, si.de view schematically show ng how a deposited
filmfor ARy f prus aranged adiscent to ersenather, efnglass Sg‘bStia(t%FglisstH‘dPﬁi egether ew
of Fig. 1(a)_ as seen fromthe left thereof. 20 Fig. 2 illustrates in nore
detai | t wethdpmidichystal sealodh in hetvyegn and thatdhdsi pplarizes tpdates banled todrath eurfadene
(crack) is fornmed on the glass substrate. Here, a deposited filmmy be any
t ype 16f fleraof, thereraraptdvidedfgldssisshitiateaaexpasiag enicaas formgmbiing strip-shaped podidnsi | m
to a thicker filmsuch as a polarizer plate, or a resin filmor protective

film 1 nofii@. polaridef hRiGNeLasidrexpate stripSRERIRERNS 08! tAS BlaSY BstraicS ah@¥idR 2
deposited film1l a - 16
forming means for forming cracks so as to permit the glass substrate to be cut apart along the
strip-shaped region exposed thereon by the glass substrate exposing means. Here, the glass
substrate is cut apart along the cracks. Thus, first, portions of the polarizer plates are
15 removed along the boundaries between the substrate cells, then cracks for cutting-apart are
formed along the strip-shaped regions exposed on the glass substrate as a result, and then the
glass substrate is cut apart along the cracks. In this way, individual substrate cells are
produced that each form a liquid crystal panel. That is, it is possible to cut apart the glass
substrate without degradation in quality. Moreover, there is no need to use special

20 equipment to bond the polarizer plates on the glass substrate. This enhances fabrication

efficiency.

Brief description of drawings

Fig. 1 is a diagram schematically showing how a deposited film is removed in the



formed thereon, reference nuneral 2 represents a shaving cutter, |like a
wood chisel, serving as a gl ass substrate exposing neans for cutting,
shaving off, and thereby renoving strip-shaped portions of the deposited
film1l a so as to expose the glass substrate 1, and reference nuneral 3
represents a workpi ece stage on which the.glass substrate is placed and
secured. As shown 5 in Fig. 1(b), the shaving cutter 2 has a cross section

that is §HQ§§m{r%@|cb&ir{¥l‘rﬁélﬁ&fgf %e%o8ﬂ§é}l‘t Q@t}f%{__lﬂlre%tn h @fthtallf \Fg F%Wf‘he

cutter I'S nove as seenin

top surface,of ,t .ass. subst tel with the cuttlng edge at the tip of
the shavith @8{5‘?? P V‘BW@Q%‘@Ha'ag’ii nst the glass substrate 1 so as to nake
contact with the hottom surface of the deposited film1l a, i.e. the glass

surface of thé&igR2dsan enlpged siew of Fig Héadeposited 10 film1 a is cut, shaved,
and thereby renoved in the formof a waste strip 1 b as shown in F|g 1 (a)
that comes of Figloisq frhet delyscherhatially showingpiedv gropaske(saiibedrined s forngd énge.
The force with which the shaving cutter 2 is pressed agai nst the gl ass
subst sat ¢hd firseehhbadliéhtaccording to the thickness and material of the
deposited film1 a. Typically, the pressure is not higher than 1 N (new on)

for a deposit 4 f

R ok, but 15 15 eaaTo o TaempaSLS) byRinghokfs hholudeint RigmBled et
In Fig. t|rruman ent shaving cutter 2 and the
surface é\;&@%meﬁﬁodg B¢ Q[“Fﬁlgaihlf% éﬁ’ %B’P’ﬁ‘?tﬁ’é to the thickness and
material of the deposited film1 a, a,ndthe shawng of the dep05|tedfllm
i's performed W&p Stedidgemishenatsaly tigraiing) how 8 dspesited filmns remavediia the
cutter 2 and its cutting edge is usually about 90. Wiere the deposited 20
film 1 achting methed of 4 fousthf @mbadimentadf theninvientién, vath a sigeiviev stuverk af (a) and a

| ayer, or in other situations, however, the angle (i is adjusted according

to tH® tfionkviesshawd atgf)eri al of the deposi ted filmso that the shaving
thereof is performed with optinumresults. Fig. 2 shows in nore detail how

the cutting amg $hasddGew schdnfatidRIROH IW%% Jrio'tH@r leRarhle %F{He%l‘?x‘iih Qﬂllb&.lﬂﬁ‘leﬁthaw ng

cutter 2 showmnin Fig 1 (a). Inltss est form the shaving cutter

ol at o- Shaped aokarr At e osPeaicy T R reforedintgpe
h b d then f I
angl ey SHERE AL fi@ha?rpﬁcgd"@ageo 8 Qielich b Fig. 2 Fig 3 Shous how

scribed line chrack Sa is fornmed, in the shaved groove 5 forned 5 by the
shavi ng cutt eFi2 8 i§yp sidayiay sshematially iiyserating: howiadgpesitaddilmisgemey edjinathe a
crack form ng nmeans roll along the shaved groove while pressing it
downwelr d cutfing neathadoofregsixtb@nbodinsat of thg imentibre crack formi ng neans has a
cutter wheel 4a, of which the edge is fornmed of dianond, superhard all oy,

or the like, Fg.a abhYrdnt Widve dcliinaicallyp BRGWing v aldrack RefoREe iRNE Quiihgt he
wheel cutter 4a is varied in the range of fromabout 60 to 140 accordi ng to

10 the tméempasas%ogmh%almenpa‘)fth@ﬁwghmﬁosubstrate Accordingly, the

opening angle 8 of the shaving cutte wn in Fig. 1 (b) is determ ned
in such a way F’ff 0% i%h r@x{en]iarf iew ofe t(ij)e cutter used in the cutting method of an eighth

embodiment of the invention.
20 Fig. 11 is a side view schematically illustrating how a deposited film is removed in the
eighth embodiment;
Fig. 12 is a front detail view of the cutter used in the eighth embodiment;
Fig. 13 is a sectional view along line m-n shown in Fig. 12;

Fig. 14 is a front view of the glass substrate cutting apparatus of a ninth embodiment



groove 5 to be so shaped and sized that the cutter wheel 4a, when form ng
‘the scribed line Sa on the surface of the glass substrate 1, does not
interfere with the deposited film1l a or otherw se affect adversely. 15
Fig. 4(a) is a diagramshowing the cutting nmethod of a second enbodi nent of
the invention. As conpared with Fig. 1,1shich illustrates the first

enbodi nent, the shaving cutter 12 here has a different cross-sectional
shape. ThEhLSGRR [{anbodl ment shown in Fig. 4(a) differs fromthe flrst
enbodi nent 1 n that 'the cuttlng edge at the tip of t he shaving cutter

where it nmakes. copt.act W|t ce 0 ass S rate,, has, .no

V- shaped open?ﬁgqus Blnersgﬁc é‘?e nga%fI e(fﬁaé’ﬁffi? ‘He%[‘s @ﬂstﬂgg Bfit) us h‘(5‘vxtlh in
Fig. 4(a). .The second_ enbodi ne whi ch is characterized by the arc-shaped
cross sebYttiphapparatupolthe nntyembodmsnt t he shaving cutter 12, has, anmong
others, the follow ng advantages. It is possible to secure a W|der wi dt h at
the bottom of Fighd6shapian grwi¢hs cutiogmpparateise. of3he nintleand a tevithlembaiitndnt i n
t he exposed region (strip-shaped region) on the glass substrate, than in

t he f Brsof thetwodhti@nis sedhfromradouets in a -18 greater margin in the
positioning of the edge of the cutter wheel 4a. Mreover, the pressing

force does noficcanGentttat %idh oP B ARliAY aeﬁaratti@opfcﬁetmm frﬁaﬂiﬁgnﬂ 'i}?th%@%’rlet 9

cutter as in the first enbodinment. Thi's hel ps maintaln ar pness

cutting C ro 12 for a longer period. The radius Rl
and the g&g%%&oé{%ﬂlfﬁﬂﬁ%h}% a g)te{ai?l ng edge are, as in the 5 first

enbodi nent ter .hed approp tely accordin 0 Ie of the
cutter vvheel ARd ¢ Qn{)ﬁFWlﬂfég%c'{%“g H@%@B%gf%‘@d“mﬁlem%%g'é“enl rindhe,gate in
respects, | ncI ud| ng how scribed |lines are formed, the second enbodi nent

wor ks i ntheraiddis e dapesited-film remeval ppesatienibodi ment . and t herefore over | appi ng
expl anations will not be repeated. Fig. 4(b) shows the cutting nethod of a
t hi rdOenbodi nEig 16f ist hdiagrane rsthematically tilaestdfing hthe priaciphedi afetht, gladsesubstitar e
of the second enbodinent is further devel oped. Specifically, here, the

Cr 0ss- segittifg aletiddcdfanQievelith etiddimented e Abedtih dndModf a E&l@‘oﬁ@aypd%&e&ﬂhﬁ er

22 is conposed of a Ilnear portion with a wwdth L1, which nakes contact

Wi th the %ﬁ“t’%“e"ﬁ“ﬁﬁ?’ e tlﬁ)‘fiﬂ%{l{e%@théd and slanted portions with an

openi ng angl e ep05| ted film1 a. Wiere the linear

portion neets s| ant.ed ort ar nect ed, to her. WO
Prn 1 %ar oo r SFErRosts L uE sehehioaly e ofioE JRE PEREIG PO e bte bRt o
filml a with s tlsfacto results and al so hel ps prol ong the working Ilfe
of the cE¥HipHE @rt“t %rnaceﬁlwgnmfttbp Hy eption ard hoywa pae el derosited &@d@nd
enbodi ment, the third enbodi ment, in which the width at the bottom of the
shavdd greseamedBngd §owe waek i dermsyl by n apparatussmplaying the methady of t he

di rensi ons of the shaved groove. As in the second enbodi nent, the shape and
di mensi ons 20Fd. 2lhe asettionabviedgghowdpge hoti pasts lof atdepositedufiism are rethoaedlinSthe
are determ ned appropriately according to the edge angle of the cutter

wheel 4aghidsibb@att Qhﬁiﬁ?%&e‘ih&f ofl ' irtRRGSdrisHithédt Bf IhefinvenfioR! her respects,
i ncl udi ng how scribed [N nes are formed, the third embodi ment works in t he

same manner a Ior i I t jcons
SaTe mmner agid 18 & kg ShivinR iy BRCE! BRSoRNEL [ PARIAR AR U0
fourth e t.he invention. Fig. 5(a) is a si de VI ew showi ng how a
deposi tegPeTtﬂF{%E?th%roﬂ%en&n the glass substrate 1 is cut by two
flat-plate-shaped cutters 32 and 32' arranged sqQ as to face each other in
the f@urt h enbHidieita sesHanatiiew shewingshow pagof @ dapogited; il pregrensyvayl aad
seen fromthe direction indicated 5 by an arrow therein. In this

enmbodi nehow araskp afenfgrmedbingle cutting methad: afra fahsedntlt embodimentoofithe inventidn; t he

gl ass surface of a glass substrate 1 when it is scribed, a shaved groove is
formed in theFie@2dsis tagserpettivel viswbshoming ti@ dppearatidd 6f the luidege@! panel of a
substantially parallel to each other and kept in contact with the deposi ted
film1l a,ﬁﬁbéhtﬁgﬁbgdlﬁﬁﬁfbﬂﬁeiﬂ@hm{. ed by an arrowin Fig. 5(a) so as to cut
the deposited film1 a. For exanple, the two cutters 32 and 32' are forned

S0 as Fig. 25 is a vertical sectional view of the liquid crystal panel of the fifteenth



10 to have a side shape as shown in Fig. 5(a), are arranged with a cutting
angle s appropriately determned in the range of, for exanple, from20 to
50 according to the thickness and naterial of the deposited filmla, and
are noved parallel to the glass substrate 1 as indicated by the arrow while
bei ng pressed against it so as to cut th®-deposited film1l a. As shown in
Fig. 5(b), as in the third enbodinent, the interval L2 and the inclination
angl e 82¢hpbwken:t he 15 two cutters 32 and 32' are so determined that the
edge of the cuttér wheel, when scribing the glass substrate 1, does not

interfere with; deposiied fi | \n the.fourth enbodi nent, . even after
t he deposi tedp“%t':}%l%eaaa}lﬁéllagluyhﬁ@%ﬁagryt @QS’“PF%P%Q‘QF&’QH%@&E ¢l Systahg
32", the_de ofsitg.(éﬁfimenba remains in the formof a waste strip |b as shown
in Fig. B?‘t?f? the fiftepnth embpdiment waryas the edgs ppgle pf thedelarzer platesmriessd of f and
renoved in a 20 downstream step. This is achieved, for exanple, by shaving
of f and renovFigg 37 iswk thierspectivavviny sarematicallysshavengribe ahpeararice dofl the Wfuid ,
having a trapezoidal or C-shaped cross section and having a bottomw dth L
1 equél ctrystal paiel fgbti¢aging mppdretus bha sixte2nthheamodintento@theFhdehtion:n the fourth
enbodi nent, cutting and shaving are performed in different steps. This,

however, nakeBig D8 ROSSénblr dﬂe»@l&fatplaiﬁcigﬁ%ﬂiwéfﬁliegfé‘ssl%ﬁsﬂm&-e sharply than
a e

inthe first to third -20 enbodi nents. "Thus, eve posited film as

thick as 1 tO.F%. m%)@éﬁﬁ%ev\y\ﬁﬂ e%&ﬁ}te.hlséu?t%{ fo&%cré"cﬁ lity in cut surfaces.

Moreover, it IS pos e to purchase e cutter ply by using a

wel | - known, c¢ cially availahle cutter, bl ade 32b as shown in Fig 6. Fig.
7 shows the cgwgglsn%t g&e%fveawpwﬁ eRA ]iynthW‘Bg the, @ppesrance | Afnthe Tliquid 5
enmbodi nent ils a further devel oped version of the fourth enbodi nent.

Speci fi cSVFt9l Panglfabricating gppasatuy phy sevenigertbrembiodigent of theidventied i n t hi s
enbodi nent is the sane as in the fourth enbodi nent except that a cutter 42
as sH8wn in FFig 31 issa psesgedtivet vt shembticatlyt stowidgd thdappeardncEi ¢f. the- liquid
Accordingly, a left or right side view of Fig. 7 is identical with Fig.
5(b), ancrystal paner fabricating appdrads ofmﬁéigﬁt%eritﬂ eflBBdiliehBbf the idvertidd) enbodi nent s
the cutter pernmits the cutting 10 and shaving of the deposited filmla only
in one directFpn32iis &n ext ' i ' [ r el this
embod: ment ¢ heBoutt e S3tefat BESBLARE AT shibuihl e imb RS of e Bhaf R uselid [
permt cyLt [ .leftward an i ghtward directions as seen in
Fig. 7 th{e?l}n'ggiﬂ r %ﬁipfa ﬁ?%tégl’g‘céﬁ‘gﬁ@”@af%“%‘?Féf‘%?‘PEQn%?&HPe“&f the cutter when the
cutting direc jor}’ is changed, The cutting angles s 1 and E2 of the cutter

42 are so det E¥¥niAel aPeisBedtivecyiewhwhematically, shovwing the gpresratice iafribe tlguid £ i t
the thickness and material of the deposited film1 a. Wien the cutter 42 is
used fo eystal panplfebricsting eppasatys of muineteenthreqbadipiens ofthe am@nsdén;ar e usual |y
set equal to each other. The shaving and renmoval of the waste strip Ibis
performed sepbigaBéliya iperspéxtive view schematically showing the appearance of the blade used
in the liquid crystal panel fabricating apparatus of the nineteenth embodiment;
Fig. 35 is an exploded perspective view of the blade shown in Fig. 34;
Fig. 36 is a sectional view illustrating the operation of the liquid crystal panel
20 fabricating apparatus of the nineteenth embodiment;
Fig. 37 is a sectional view showing the blade used in the liquid crystal panel
fabricating apparatus of a twentieth embodiment of the invention;

Fig. 38 is a perspective view schematically showing the appearance of the liquid

crystal panel fabricating apparatus of a twenty-first embodiment of the invention;



| eftward and rightward directions in a manner simlar to that used in the
fourth enbodinent. Fig. 8 shows the cutting nethod of a sixth enbodi nent of
the invention. In this 20 enbodi nent, a shaving cutter 52 conposed of a
cutter blade 52a and a hol der portion 52b is used. Any of the cutters used
to cut and shave the deposited film1l ajg4n the cutting nethods of the first
to fifth enbodi mnents descri bed above nmay be adapted to the cutter blade 52a

of this enbodi ) r tion. S - n t h

the curtor bl b Bois aRcARpRE! yRREshoRi e BalE R i BRTHflg, el Bofih
addi tion ifving and standardi zi the -21 |length and the
cross-seg bltﬂéahtg{é agﬁérsglsoc{f'%%%veﬁ&-égt elB@‘?qu’Sﬂt’SZb, for exanple into a

rect angul ar sE{ape havi ng predeterm ned dinmensions, it is possible, where a
deposi ted fil 18 40d8i@ peFpectheg, dew\showing ihe npcaranse afta glpssspbstrate ysedoasthe i g
or machine, to use any of the cutters of the first to fifth enbodi nents by
i nt er chamgterigl offaeliquich caystal paylebenbadymg theotvientdon; 5 The hol der portion 52b is
formed preferably of an appropriately elastic material, for exanple resin
such &s Durac®iy. ofl i9ed kide,view seBéatidatiyi sAbidgl bk @kampleos liguld 698@1 pakber
or nitrite rubber, or, in sonme cases, wood. By so doing, even if ‘there are

vari ati ORhriRatidg ¥pphrtalift with Fe@ﬁec& '&% ﬁ!gfgﬁ%? 81% Q@rsﬂﬂ%ﬁqug{%. g@.e deposited film

st S
to be shaved, the elasticity o er portion )sorbs vari ations

in the resist tQ cuit.ing havi ng.., This can be used as 0,safety
mechani smin glbgaztl?nagvé%ﬁgalrs@f?ﬁgna?ﬁ%iogﬁh? S} ém'aﬁﬁhﬁergﬁe“ﬁ%?@gtgflr‘i’gdﬁ%ﬁent
are appli.ed., The shayi.ng cutter 52 y be gjven elasticity by exploiting
the acti JAUgersR Pa%%ﬁb%a%tmﬁﬂpérﬁaﬂﬁ pw éléglgFﬂb;s. 15 and 17), which will be
described later in connection with a ninth enbodi nent. The bl ade of the
cutter used t&igdd iaparspective view shewingi theappearance of theglakesubistrate after beingh
15 enbodi nents is formed of a cormon material, such as carbon tool steel or

mar t dfsi treated bpithe lepid aystel panblfabiécacielg bypdrems shicwain®gi4ior the |ike as
requi red. However, there is no restriction on the material of the cutter so

long as it CaFig@ﬂﬂriQBrﬂeﬁb%tWeG\}i‘éw@H&S’wfﬂ@aﬂ{@liﬁﬁ‘iﬂi%g SH&SFaBﬁ@Ltifn' la?ﬁatﬂ.g dJrade

of different materials and having différent thic es. Moreover,

cutter ugféqng,éﬁtig‘,“}mﬁﬁ}% ARYR dileygeposited film1l a in this enmbodi ment has

its cross 20 sectional” shape, such’as shown in connection with the first to

fifth enbodi nent s .formed al ong an, ext ended l.ength. This kes it possihle
to grind the Eik ?ﬁSdﬁaé’&&@"%@’&i‘ﬁe‘ﬁﬁh"‘?ﬁ’é‘ﬁitﬁe ﬂﬂw%&gzsst%lr@nsh fabrcatioe app 3R
period. Fig. 9 shows the cutting nethod of a seventh enbodi nent of the
i nvent i of€ INYFILIQR renning iRghe¥1disatin this enbodi nent, in an upstream step
prior to scribing, the deposited film

15 Fig. 46 is a vertical sectional view showing the liquid crystal panel fabricating

apparatus of the invention running in the Y direction;

Fig. 47 is an external perspective view of a liquid crystal panel produced by the
operation of the liquid crystal panel fabricating apparatus shown in Figs. 44 to 46;

Fig. 48 is an external perspective view of the blade used in the operation of the liquid

20  crystal panel fabricating apparatus shown in Figs. 44 to 46;

Fig. 49 is a perspective view showing the liquid crystal panel fabricating apparatus of
the invention running in the X direction, as an example of the preferred operation thereof:

Fig. 50 is a perspective view showing the liquid crystal panel fabricating apparatus

shown in Fig. 49 now running in the Y direction after running in the X direction,



-22 1 a is shaved and renoved in the same manner as in one of the first to
si xth enbodi nents descri bed above. Specifically, in the first to sixth
enbodi ments, as shown in Fig. 3, the deposited film1l a is cut, shaved, and
renoved so as to forma shaved groove 5 in the deposited film1 a, and then
a scribing nmeans is made to roll along-the bottom1 ¢ of the shaved 5
groove 5, i. e. along a strip-shaped region on the glass substrate 1, while
pressing it sgj@sit ; ' Ui 1 [ t he
Gl ass substraf Fa B 4 PESHRUSEHIQPGIRE (h Lol b RaP FHET bRl wfpbus
the fil | ted e : J LW Fig. t he gl ass supstrate
1is seg}Jr eﬁ gdnﬁ%hgé\lf\{g&ﬁ%ﬁé@g lé ﬁ g%?a( @%%cillag\r,ﬁﬁ #hel ﬁeﬁ%ﬂq’ i@g&lﬁgé Ty NG
such as ﬁacgun]chucking. In the workpi ece stage 3, an 10 el ongate openi ng
3a is foffiEd o permt the scribing neans 4 to scribe the bottom surface of
the glass substrate 1. In this enbodinent, a scribed line Sc is formed on
the bottom suFiacd ipp fron vigw showinsgnrexample of & ghnventipeal glass sbbstratercttiog of

t he shaved groove 5 fornmed on the top surface of the glass substrate 1 by
one of t hApparu$@dd described in connection with the first to sixth

enbodi nents. 15 In the glass substrate cutting step follow ng the scribing

step, a pressFfy 5Bd5 agetspe@BR! VieW showirgahs lagﬁéa%c@B@Q%hgeengapaﬂ?&uégw@gyggh

the scribed line is formed so that the crack i I I ne

in the scri
until thg,glass substrate breaks apart. In methods in which scribing is
performed on the bottom 1l ¢ of the shaved groove 5 fornmed in the deposited
filmla, in the cutting step followng the scribing step, it is necessary
to apply a pressing force and cut the 20 gl ass substrate from bel ow t he
surface thereof ?pposit,e to the scribed surface. Thus, for exanple, in

met hods BStIRPAsfarifarging putthednyetion | e the fil mdeposited surface, of
t he gll ass substrate is placed directly on the surface plate and a load is
appl i1€d t her eHsrainafier.amethedbgndaanparatisses forr aittirgy aparte glhsesbstnatef liquid cappli ed
to cut apart the glass substrate may destroy or deformthe deposited film

| ayer pl paets, dind ewthod fon fabhieativy & g6 @rstaganel Bl 68BbdyaSE thel predelfinvention,
cutting nethod of the seventh enbodi nent, a pressing force exerted by a

pl at e- shaye hePdB8Sbet ohd ByOdnein’ Qdthit 'winf dkbRAcE %o the dﬁi%ﬂ{?gs. an tg'é @5@1@%@3

of the shaved groove 5 cah be applied in the direction I ndicate
oo B g (i HBSRRIAE O R b tod R BHS TR B o
same functions among different embodiments are identified with the same reference numerals
15 as far as possible, and overlapping explanations will not be repeated.
First, the glass substrate cutting method of a first embodiment of the invention will be
described. Figs. 1 to 3 show the glass substrate cutting method of the first embodiment.
Fig. 1(a) is a side view schematically showing how a deposited film formed on a glass
substrate is removed, and Fig. 1(b) is a front view of Fig. 1(a) as seen from the left thereof,
20  Fig. 2 illustrates in more detail the operation shown in Fig. 1, and Fig. 3 shows how a scribed
line (crack) is formed on the glass substrate. Here, a deposited film may be any type of film,
from a thin film such as a overcoating film or electrode film to a thicker film such as a

polarizer plate, or a resin film or protective film.

In Fig. 1, reference numeral 1 represents a glass substrate having a deposited film 1a



5 achieve cutting. Thus, it is possible to cut apart the glass substrate

W t hout pressing or touching the deposited filml a. Figs. 10 to 13 show
the cutting nethod of an eighth enbodi ment of the invention. This

enbodi nent is devised to achi eve satisfactory shaving and renoval of a
deposited fil mbefore scribing when dealléng with a glass substrate having a
relatively thick deposited film 10 about 0.05 mmto 2 mmthick, typically

such as gyrhieditherbddl, %felfeﬂﬁ%érlaﬁﬁ cseﬁgg‘?ﬁd‘naﬁ\gﬁg gﬁg%{‘gﬂl%%g n&%ﬁg%hi{s{%\g Sé?ﬁg‘éi-ag 9

cutters used in the first second e

speci fical h Oof the cutting edge us in.the first. or second
enbodi me% Ila?ég S‘%%?rﬁéédg ’%ﬁflg%fmegnﬁ g?fn ttb%’ -Sg%'é%aﬁdnﬁ?gmeéq%y reMPYIng SHR-Shaped o
deposited fjl mh% be sha %SmWith better results. 15 Fig. 10 shows a front
vi ew andPtonye Fé‘ﬁPQﬁ“eg JRa0ian P exnosetheggass substiate 1iand refersaes pumeral A
round- bar-shaped material, such as superhard alloy or carbon tool steel, is
formed i FRP6ESERS aswerkpiege stage ostwehitn thecglassesubstite iseplacadnand icunedt e Asghawof

t he round-bar shaped naterial is determ ned appropriately according to the
t hi ckijes Big. tl(ly), depshmivingdeuitiel @ lias deroshsectidn thdatds isbstatitiallal V- ghdpet ovitld) afm
The synbol F represents a flat holder portion that is 20 formed by cutting
away a p ii e &d : I tier b }

10 The' or g afile 617 16 e MR PRENGReL2 T BRNRN Bl 10T tnf'3y SRR R 1S
ot her portians ane for apd al so serves function sim/lar to that, of
the hol dB?rag‘g‘r‘t‘}u g tgﬁﬁggfﬁ%%vﬂpg}? %fax?f. S .Strﬁ’tﬁeﬁt‘ﬁ‘tﬂélﬂt‘? Srhng edge ot tﬁ%élpsfrfa@rang
cutter 62his so determned as to fit the nmenber by which it is held and the
appar at uShayHg fHtteR 2 pressed agaiast thp glass sabstrateylip as do gmkeepntact with the bottom
enbodi nent. As -24 shown in the front view of Fig. 10, a shaving bl ade
havi ng aswiisstadrthe deposited Sitmpled i.erthe glasesuiface off thh ghass eplestiaryg 1 athgldepodite8n
is formed froman end surface of the shaving cutter 62 over a |length L4.

The M@l uéilmfladm cud, lshaved, shidsthefbedembvéteinathk fo 6F a Wil é@ﬁ%ds as QRGWA i Fig S
determned in the range of from5 to 10 mm according to the material and

t hi ckness(Qfn j ' : . ' 3 I in
hi o embodt e ity DBy B P TS mo T S IR S R | e ol

t he porti 0, j I s formed as a rc .shaped .groove with
i d ciovhish o) i 31 bcEetBebBHTRY ofe Ahlate S RAESG Bpriat

t hat has been shaved off. Ip.this e iment, R3 js set equal to 38 mm The
curve RaT5rthickpessapd matesial Pﬁw%ﬂea%t%ﬁﬁmnl@- aT\Yplocﬁ,ébéEe preguise ot higher than
determned in the range fromabout 10 0. Sto 1 mmaccording to the

mat eri al 1% nemipa)kiore 8 slepdsitet dilniepwdias adesin fitmantiup trea Gwrtens o6 pe thick; bet is

scribing cutter. In this enbodinment, R4 is set equal to 0.5 nm The cutting

edge Iseedqudl o béevd emis 9N BIfot @ fih a¥ ebAN®. I REDEkt he deposited film
conpletely, and is therefore so fornmed as to have tip angles 67 and A8 in

(v >t 2055, LI EYg% 0 ek sbl SRR bl P TG BP0
ts ge 8 ;r ° atssh gub%-rgteeclt {soargl'ucstegdnaclc::gl%ingltzo' thL. rt]hi'E:lprilesss (aa.n (rjrgter;g E)f t};[e cilépt)gite%eftllme(lqg,al
and the shaving of the deposited film is performed with the optimum angle. The angle B
between the shaving cutter 2 and its cutting edge is usually about 90°. Where the deposited
20 film 1a is a thin film a few tens of um thick, or a quite thick film layer, or in other situations,
however, the angle [ is adjusted according to the thickness and material of the deposited film
so that the shaving thereof is performed with optimum results.

Fig. 2 shows in more detail how the cutting and shaving of the deposited film 1a is

achieved by the shaving cutter 2 shown in Fig 1(a). In its simplest form, the shaving cutter 2



67 is set equal to 30, and 88 is set equal to 40. By setting tl equal to as
small as about 0.3 mm it is possible to set the effective tip angle A7
relatively small, i.e., equal to 30, to achieve satisfactory shaving
performance while setting the tip angle 88 in the cutting edge portiont 1
equal to 40 to secure sufficient nmechaniZal strength at the cutting edge of
the shaving cutter 20 62. Next, the workings of the eighth enbodi nent wll
be descr isheemed hila bitle INGUS VNMAFQIWBBd WhRL] beédd'i%s& DREShabBd ifertd Wit

I ass substrate I'S

Fig. 11 shows how a deposited filma forned on a

shaved a Y havi {g..cutter . The.angle A9 which th

shavi ng gﬁ%l{nggg)ﬁlgga%ﬁggtﬁg%mr@e?g ke éa;geow{%ﬁ&n gpeluie g’ﬂégﬁ - O‘E'E)F“rg’ép&)&’a@@o

t he rake angl e with which -25 cutting and shaving are perforned, and is
det er mi nHYNIBHRGH? clearance angle wall alang theguttingmdgs 8s showsindig & di ng to t he

t hi ckness and material of the deposited film In this enbodi nent, when this
angl e was set Figgdashotvs hé®; a acribetitliniehcalsky Sbheforhed a4 thiegastd eehovi|sonmsd cut
and shaved with satisfactory results. Fig. 11 shows how t he Shaving cutter

62, WS | By W ishdving) cBtténe, 8 'isdih n h ggmg:i d.fif m
| a. The \%ste strig]p | b shav%d écl)(tffé)iaswg?rég)g%lﬁqe? gebjr%(ﬁ}?g\ég&é%roﬁg an P%?’sﬁ%%ﬁed
groove iy Ei ) ressing. . force with which,t shavi.n
cutter ggJ riﬁs ?’%gg%eé&\l/eaﬁ |gcé1gl ?hzgg‘%fv%?vﬁ Vé’g%\? REEss ﬁeltt Sovnzard. of The, scring
substrate 1 ig about 1 to 40kBl. A strorrllg r pressing force tgropluces a
scratch B33 s§IALE a8 fhe gragk Simyne (mea zﬁééi eutter rrhes] 4anpicwhishvibe sdgy is
af fects ?crigi Eg 10 Now, a description will be given of 8n shown in Fig.
10 wit h Fumed ehdvmogdrsuperhand aligy, ehthedikgrotatably gegtddrama suppem sbaft dhe The
shaving cutter 62. The opening angle 83 forned by the cutting edge of the

shavi ng edgetangleGsf the wiled| enttemdxis ivariedia thergige of froraB0R0600101140° a&&&m@lgw to
the tip angle of the scribing cutter. The opening angle 84 neasured at a

di st ggcesafth . t ge, | e smaller than 83 an
angl o0 nenRkhehs Sg TR BE s W BGhaRE DB dIRET e Rl O heidfng
84 smaller than 83 W || be described wth reference to Fig. 13. Fig. 13 is
a secti oﬁ}fl‘m\gi CHIFED2 Bhewn: lgngl(bdtjed%?mtlﬁ%i Yhadahng wayt asefo permit ghenshawedsi g.
12, taken al on% line mn, as seen from above. Wth 84 smaller than 83, when
t he shavBigveate be sgshapsd agd isized Haat ther augter whedl 4aowhen farming thewseribékline 5a
deposited film1 a, it fornms an angle 82 relative to the cutting direction.
The presendke ofirfadei of thegglesBRutstntees, daes2fbti interfess evithhlie deposisdd Gt he or
shear angle in the theory of cutting, and thereby permts the deposited
filmto beheonite sffedt sdhaysety. Wi th better results. In experinents, a 1 nmthick
resin deposited filmwas cut and shaved with far higher cutting/shaving

workali I 1ty apg @gd)lisNOdiagram showing the cutting method of a second embodiment of the
invention. As compared with Fig. 1, which illustrates the first embodiment, the shaving

cutter 12 here has a different cross-sectional shape. The second embodiment shown in Fig.

4(a) differs from the first embodiment in that the cutting edge at the tip of the shaving cutter

12, where it makes contact with the surface of the glass substrate, has not a V-shaped opening

20  but an arc-shaped opening with a radius R1 as shown in Fig. 4(a). The second embodiment,
which is characterized by the arc-shaped cross section of the cutting edge of the shaving cutter

12, has, among others, the following advantages. It is possible to secure a wider width at the

bottom of the shaved groove 5 shown in Fig. 3, i.e., a wider width in the exposed region

(strip-shaped region) on the glass substrate, than in the first embodiment. This results in a



quality than when no 82 was present, i.e., when B3 and A4 were set equal.
In this enbodi nent, for exanple, when B4 was set equal to 80 and 83 was set
equal to 84, i.e., with -26 A4 smaller than 83 by 4, the deposited film
was cut with the best results, and, as descri be above, al nost conparably
satisfactory cutting quality was obtai n¢gl-when A4 was nmade snmaller than 83
by an angle in the range of from3 to 6. The inprovement of cutting quality

hi d i f h
havi ng BT RERER 1k i ARARE 88k n?fng"egﬁg?* Fhanag, T IATGRE dy Bt“ﬁg‘“é ’
h b d K bb

deposi telP'ht s B uReBF KGR STEROTL ot 11 iy &% R o stpiPe e Riene e
cutti ng ed e. s not ?F§F\&endl cular to the ci rcum‘ erence of the shaving

cutter ‘B‘Uf“ef“s sty Relpy mamntrin thes shaspRgss) of thsrrutieng %ctgemttt%maaglgs@éwr il3

t he flgure This nmeans that making 83 smaller than 84 results in producing
81. On t f aolonger peniodandheiredimy Bl and th@spemuge Begla of tkhowting adge meces mnthk
view of and around the cutting edge as seen fromthe direction C. This

means St héitst embodieentpdeeesrmiviedrapBibpriatedyeicceeding td the @dga el 4f ihe catter whestHat 0
80, even if 87 is set equal to 30 and A8 is set equal to 40 in Figs. 10 and

12, 85 i gnedahickfesaboite podnd ik 15 qg‘éﬂ{er'fr P@H@,%clﬁ&m AwagsiBEd Hﬁ?s are

earller the shaving cutter 62 is produce ormng a eat treata

I L
Then subj e, %, R4BEA RBBRelnilly STiRS ?f“g e 5 b e, oy AR, P
t h.enmbo t t d by th h f th
iﬂta'v{ﬁtgymt?&eeqygﬂmﬁg APBDR IR0 EP PR m ant by how 1 ¢ 1 S sh:ved

and the scribing step follow ng the shavi n% step is perforned by the met hod

exenpl i fied by 1HEb) shoses thaisytiingemethed of pethirdtemhpdimentinf theimyeniion. In the
enbodi nent. 20 Next, as a ninth enbodi nent of the invention, a cutting

apparl&t uthieinghbx;dimgntt e featuré ofythesedmdsendfoditentfis fisther deedlgiadn Spbaificatbnt s
will be described. Fig. 14 is a diagramillustrating the front face of the

cutting apRAtial bHsesaUtioNalNghap e fCHE tduRthgTBAZIOES t1ef tip IWF thé rsﬁhvxh @kghth js
enbodi nents. Reference nuneral 66 represents a scribing unit t at has a

scri bi ngceMbsRl AfiMar ?oﬁm\’\bﬁﬂ acdﬁdtlgilp(vm’dhdﬁgkét éﬁhﬁt LR su G ?f the

scribing unit 66 noves - scribing cutter an avi ng cut
wel 1 - knoflfebametrie taetE it ppipos W heBiad gt Crvbict ﬁueﬁf,ﬁeé% & Hified”
la. Where the linear portion meets the slanted portions, they are connected together by two
15 small arcs r2. This helps perform the cutting and shaving of the deposited film la with
satisfactory results, and also helps prolong the working life of the cutting edge of the shaving
cutting 22. As compared with the second embodiment, the third embodiment, in which the
width at the bottom of the shaved groove 5 is determined by L1, permits easier setting of the
dimensions of the shaved groove. As in the second embodiment, the shape and dimensions
20 of the cutting edge, specifically the values of L1 and 61, are determined appropriately
according to the edge angle of the cutter wheel 4a and the thickness of the deposited film 1a.
In other respects, including how scribed lines are formed, the third embodiment works in the
same manner as the first embodiment, and therefore overlapping explanations will not be

repeated.



| oad agai nst a glass substrate 1 by the use of an unillustrated well-known
pressing neans exploiting hydraulic pressure, conpressed air pressure, the
resilience of a spring, or the like. 5 In the exanple shown in Fig. 14,

part of the scribing unit 66 is fixed to a timng belt 65. As an

uni | lustrated driving neans such as a abpor rotates a pulley 64, the timng
belt 65, passed around the pulley 64, travels a desired distance al ong the
gui de rail 67Figsns Tah&6@h@\9rtﬁéfku&i1?€nﬁa{dd$bf&9fouﬁhfenﬁ&?d!n%erﬁ'%ﬂ'lférln@éhtfoh.e Fign ng
belt; however, 7t may be driven by a conbination of an wel[-knhown actuating
means su . I rew and a.notor. and.a.controller.that, drive.it., 10 A
chassi s ggl) ?Sza \?\lg?%é)el‘%glgovglf] %éga'@sfiepgﬁl daﬁlghb?)g?,r{negto the s élr‘bégﬁ#t?r ﬁ@d"’m by
integralL&.é{n he workpi ece stage 63, suctjon holes are fornmed vertically
at appr opV? dt3t-Piatesshaped Sutersnid apd 32 ageaged  5e tasalioefage reach othescinrthg feurthhe
top surface of the workpi ece stage 63 by an unillustrated securing neans
such as vebodimeshaoit Figy.S(this afimmk piescef the Hige 568 asrsdent fremshpgduedtiontiadidatéd a
are rotatable through 90 as seen from above or below Fig. 14 by the action
of a ot byiangrbb thewis Haubie @nibodintkmt ttbdrinbaks bdgetsr. a Aitfer Whaplesh iRy edtact

bl ock 200 strides over the top face of the chassis 60, and is noved

f r ont war gifrth® gfyvairtacdofwediBssi sbithie fil vihnet AVQFibed AEHaVEdl gfliovk 3 EtnRRl iR

tinme relative to the chassis 60 by an unillustrated dr|V|n5 means such as a

Cut 01 ng eribpfled R 07 ol bR, TRRIR (R SRBTRRITI Ykt flyiedfng
it 66 .Lhe 90 ' f 0. kRi ec; it the gl
Subst r ot 5o i GopROh e Stadkiin 17 40 Vhe PieitionndFaied By o 5 Fe” blaie

pattern. Fig. 15 is a diagramshowing in detail the structure of the

scri bi ngSQAf to @ thedenesited ftimy 1a.1 Forexample, thestavopsusters 321 anshipi gee fasmet sprae
timng belt 65 and the guide rail 67 shown in Fig. 14 to permt the entire
scri Biongtaihave H6ide shaplei adeshosknjiniFig. 5(4), jard arsanigbé with 4 chrting apglatecapplopriately - 28
a scribing base plate 75. The rear portion 74b of the joint 74 is fixed

i ntegral lpgetRinkdn Yhd trar%r@S@f, %lab@dgylﬂ%,"’\frzi_ﬁeffr %V@O@%cc{oPcﬁné '_}ﬁethg %'c%xﬂers? ugh

the unit base plate 71 om behin ront portion a an e rear

portion 74b o e joint 74, together with the scrjbing base plate 75 fi xed
ot egral FFter oh ecdePhated il b 456 3 whvepaae i thealashomyobgro s indirieh o
a indingﬁS means such as a dovetail joint as shown in the figure or a

wel | - knoRh the arEpw gviiledieings prepsed againpfait 50 85 tajeut thg depasised fiporlai odsahawofint he
joint 74 and the scribing base plate 75 joined integrally thereto are kept
pul | ed ufvgrsb)r ed intthe thitdoerhboelimentf tHedsterval B2 and theihdlindiiontangl 62)bétWeen the
tension exerted by unillustrated coil springs. The upward tension is

st oppad : o : .

Tt g Bl oy PR o 2 e o R ] S Sl oLltel ec? hetl RERhthe,
used to fjnezadiust L alel t the-vertical position of the
entire u F$??%Erﬁ%ﬂhg&%ﬁgwgggﬁ%Fﬁ%ﬁﬁégggﬁpg?gﬁ@%iﬁnd the vertical position
of the tip of .the shavi ng neans and Lhe scribin ans described | ater. On
the scribing 6%1?@ fSBPﬁ 8“‘%83’1?’1%&%{3%?&6@%ﬂﬁqsgﬁggﬁgH&\N fig oy the kwe flagplate
scribing pblock 82, both sqbstantialuy L-shaped, so as to be coaxially

r ot at abl &hapsd sutters 33 and 3%, theadaposited filsn bp remains dn iths fagmbelse webtatseriy 3b as
there is fixed a support block 76, with which adjustnent screws 76a and 76b
are scr eshewyaykig, Séacinditherefge shik saktefstiprtlsl neddstth e tshpvedrofband feasmeh g0kS,
coil springs 77a and 77b are stretched to spring end screws 78a and 78b

that 20r e dewheivéacth ktepO Thig ik Geheled, hor ShaviplRg bh! Baking loffRdd trbRoSRk! Pivith a
bl ock 82, respectively. In this structure, the shaving block 81 and the

scri bing sﬁ’ix@@(c@?er,aésech@%&e ShGwi Bgﬁllgl ?ﬁﬂ,eﬁ]a\)meé ? (t)r%pé%écfa? ogg,a-ghabg&] gl%s% Qecfid

rotate them counter-cl ockw se a r ot as’  seen ronlphe

front ri ide of Fig 15 That.is, th i 1s 202 and. t

ccr i bi ng e AATAE 3 BotEm BialiL e, o A Nably st FRELITHPSR EREie ST Bt se
tati ' t db t act, bet the ti .of st s 80 d

80b scr efP Ui SEBMTMeR s, B Fiaxingsfin RRSTTTORan ofifteieat Swavi rEfip hsoKeven

and the scribing block 82 and tips 79a and 79b fornmed on a stopper/pressing
makes it possible to cut the deposited film la more sharply than in the first to third



-29 neans 79 fixed to the scribing base plate 75. Wiile the shaving neans
202 is pressed downward with a pressing force of about 10 to 20 N, the
scribing means 14 is pressed downward with a pressing force of about 1 to
40 N, that is, they are pressed downward with different pressing forces.
Therefore, the coil springs 77a and 77b2@re individually set at 5 tensions
t hat produce appropriate | oads for them The tensions are fine-adjusted by

screw NgetBSdiakhtsst MRS S6h Q%?Jsﬁ@d &N a6 Bhclk A P13 %81{2 ‘dﬁrbgé chthEitts URRBtory

bl ock 76. A deposited filmsurface detecting neans y extending a
spindl e | ral W detect fjtted..af th i ereof and by the use
of a wel hgﬂﬁg\}ﬁ c‘éﬁ\,\%‘%@ rc?%afl\dggetogért, il{n{gS pr?g?ilﬁfse tsouﬁlﬁ&?fge gﬁ Flgt A S%PAY éyol}smg a
differential transformer, detects the vertjcal positjon of the deposited
filmfor P?@E‘kBHWPh@f@‘P%@?“XGV%\?E@FPQF%“%@gr‘i’@lségwi"bhgiﬁgnal by way of an
unillustrated_signal cable. The ti'p 84a of the detecting nmeans 84 for

det ecti ng t heFigepbshews the |ouitingr methed ef pofitk cemalpdimer) pE thevinuention.r eThis
such as nylon or Teflon (R), and the detector operates with a sensing force
as | o asmbodimint meatfortherodevetoped veosiars ofidhe fourtc embodinmnt.deSpecificathg how
surface of the deposited film1l a. Fig. 16(a) is a plan view show ng the

Mai N Conp@ARA! shaGidg\ind Seribih arkSperfPHAE] &6 tHidemBoRMeRDis the BARE ks &l the! B8rth
scribing block 82, the shaving nmeans 202 serving as a gl ass substrate

exposi ng . :
et ot | g oodent 8B TaD) B IRANE didanItid s IRRE Bl B o R S 33 Efqwn
result of the.deposited.film.detecting nean 4,_the shayin a 202,. and
the scri Bl h’& nearSCaa gLy, fylef or d! nVlﬁwrogﬁg'iz 1§ eﬂ&!%ﬁfﬁgog@ﬂé Bhe
deposited film1 a and_scribe the top surface of the glass substrate 1

si mul t an&saefpie omitigd. ¢ %%Wilwagﬁﬁhfq fogethj embediraents thengutishperprtsithe reting

t he operation and workings of the cutting apparatus of a ninth enbodi nent
of tH& i ardshavang off the deposited dilinbbadonlfiiy ong diresticn, fi.egm the divecsbmin mdrichhthe
cutting apparatus of Fig. 14 in a state in which the scribing unit 66 is

| ocat ed icottériigovesf inritemtsidafientlilie p@Sdrt42ae given&. sidd Slapeak ekdwmth Figd 788 asof
the deposited filmsurface detecting neans 84, the shaving neans 502, -30

and the $¢hiekhip g:uﬂ'ﬁl?nﬁsé-‘in K€ 18tWark OfrAt ﬁghtw dfrE@c&Bn% ;ﬁaﬁgﬂtiﬁ?iéggﬁg%o&he

gl ass substrate 1 n this state, the shaving bl oc I ng

bl ock 82 ] 0 i for a n [ t hem. .. .

count er - ¢ u@l‘(A ggﬁ%b%lu@ht[hgearﬁgggrp%@néfs%gfc?lﬁgé%gf/gﬁlﬂeeaftgﬂg idgﬁCtbcfn {sh%hagg?q.
springs ﬁ‘a and 77b, but this counter-clockw se rotation is stopped by the
tips of tIHE UHEISHRALIECE bRRd 52oefaths fitEDA2 ARk iSAfletesmingd: asnia pifemEe pRsynum4
and 79b of the stopper/pressing neans 79, and thus the shaving bl ock 81 and
t he sléri lsiitigg onditio8? thas rfiti the ghickress .andhmatetislt oftheagapasiteduilnoder aVésnathe
follows. First, in response to the first novenent conmand signal, the

scri bi ng cliért4268 usdV@Scut th OV dillettesis! R cuftfigCabRY cP¥ndR2 afd Qfal¥ 5& dqull-tol7-
As the shaving block 81 noves rightward, the detecting tip 84a of the

deposite j ur-ac ect 4 ns, .10..onto the glass sybstrate
1 and de't1 %‘Eﬂ ls)trpfﬂrsie Flf)%sslq}aigg% %\‘d {lﬁ-xeo qgﬁzr;fg%ew% © fiR I(Jbebso%ﬁrfoéﬁle?isfe?ﬁriteg'.l n,
the air i nder .provided. in the stopper/pressin ans 79 extenpds, and its
tip 79a E‘%/‘Je’é"‘égén‘i ﬁsﬁwafg'é?ct%f' B\ BaoIeh s'g%r FYULAEES edeyt gmbediingst ¢ he
tip of the shaving nmeans 202 is so controlled as to reach the glass surface
on the basis &18thahews theneuttingfmethed @€ gosiktheembodiment af the nwentignasdn this
substrate 1 as corrected according to the result of detection by the 15

det ec0 ngmbedimengsa shaking quitter §2 coimposeduofia c\Bter tade S20\aad acholles tpontiom §2B is
shown in Fig. 17, the shaving neans 202 starts cutting and shaving the

deposi t ediséd. | Mdy & thile@ftedsiged & bldiang sHavel th@@eﬁékﬁt%ﬂ'@'ﬂmnﬁ\flﬂ&héaﬂtiﬁ? WRitESRS a
di stance L6 shown in Fig. 17, the cutter wheel 14a at the tip of the

he dopos Taat (o R R RLAE RS PR wal vk epleR36 i At Bt R
the coi | EETRASinAe - FAE ol oliShob o RhaLF hafleTal e s i Wi

predet erm.ned pressing.force acting downward, This pressing force permts
scri bi ng W“tthgd?p&ﬁltifﬂﬁlf‘%&%lst)?“ttaﬁé%@"ﬁgsm@h%f@t‘ﬁ‘%’ y pnifiging and stapdardzing et he
shavi ng neans 202 shaves the deposited film1l a and how the scribing neans
14 scribes the top surface of the exposed glass substrate 1 where the
deposited film1 a has been shaved off. -31 As described earlier, the
cutter wheel 14a at the tip of the scribing neans 14 is forned as a roller
like the tip of the detecting nmeans 84a, and does not require the detection
of the surface position of the glass substrate 1 or the adjustnment of the
vertical position of the tip of the cutting wheel 14a as does the shaving

o P B o M . r P —) " o s N - —



upward, away fromthe surface of the glass substrate 1. The scribing neans
14 needs to be controlled in a simlar manner. As with the shavi ng neans,
the scribing neans 14 may be rel eased upward after the scribing unit 66 has
noved over a distance corresponding to the distance L6 between the
detecting tip 84a and the cutter wheel-4¥a shown in Fig. 17. 5 However, the
tip 79b of the stopper/pressing neans 79 is kept away fromthe tip of the
st opper Ld_ Q0 i Al Lo 2 C i e
i prof t RauEist 3 Chsl-BeaBa sHafPor B Roldaf pbitkn 528, [RREmPRINECL ot ngutel
soon as the cutter wheel .14a falls below the top.surface aof t | as

Subet r at Shepe VoG pPRR PGt dufsmefindgt i RrbSiolen et p rodtsdfilin T &R ot an
el ectric contact to extend an air cylinder and thereby rel ease the scribing
means 14shayed @iththe shavies guthersSsiiwesk toad He oreachine; & usgeiyoRf the cuttemwmiche| v
sinmpler. After, in this way, the deposited film1l a is shaved and the
surface BOfst thiftlyembedimetts by anterchangmgstbemivach sigle pg bhmadiEposited film 1 a
has been shaved, the scribing unit 66 is noved back to the stand-by

posi t son wi t hThé@okleapomnignm2bns fatredpréfdritdy E ranippeppriacets elhétid nfate@thl Ufor So
as not to interfere wth the glass substrate. Thereafter, as the novable

bl ock  20@y£ig53€ rdsHe ot dsDUREST 8MBRIrHD of hibre Hdxibfe ABLELYRH ds'sANRTEHIRFE or

backward over a desired distance at a shaving and scribing are

time,

repeated,.. | i h | ass _subsirat e..having.a.deposited.film ed
hor eon BBt e sdelE sReSMPoRk S8 Sall 4R EpERaR et o b RE
intervals. Then, the rkpi ece stage 63 described with reference to Fig. 14
is rotat éhtheﬁﬁwlsgwsgrs st o r@rt?@pélfﬁi g‘ﬁ% DO @Yfédﬂ%eoelgmtueofttﬁae holder
fil mdeposited glass substrate into a grid-like pattern. 20 The shavi ng of
t he depogpitied 52blahsdarbs variptios in the resistanse to tytting and shavinge pddiit caa gl used as a
substrate and the scribing thereof in a grid-like pattern can be achi eved
al so 19y eafpyomechagishhén haaiting dpsaratubed veldch ity teshhiqueebE titin eenbtiodirherg. aré 4,
that the scribing unit 66 noves fromside to side, as seen in Fig. 14, and

that theappieabl q“hblsamn%(l@nep\sgsmb,a% A0éh kRktidlty 8§ exPRIKing) tid Betiokd of TBR
wor kpi ece stage 63 may be so structured as to nove back and forth as seen

in Fig. 5 . t L B R i e ans
tted P aifd 778 (edRieC 33 na 175, L BB AR A el RbeRENIORC R EC
so structur.ed s.totbe integrally rotatable through 90 relative to the

gl ass suBSHYemRodiment,co specifically, a structure |ike that of the novable

unit 410 shown in Fig. 41, which shows the eighteenth to twenty-first
embodi ment s 5 The Skade9d ghg eutier usqdsto b pid shave he depositgeafiing 1o i thefrst % i n

Fig. 41, reference nuneral 430 represents a conbination of two wheel
cutt eids gmbadigredtsss fxmed dfas ecogumen materialf sychcag cathgn sopbbigel pemasteasitic By
adopting this integrated structure, with the two wheel cutters replaced
stainless steel, hardened by heat treatment or the like as required. However, there is no
restriction on the material of the cutter so long as it can appropriately cut and shave various
deposited films la made of different materials and having different thicknesses. Moreover,
the cutter used to cut and shave the deposited film la in this embodiment has its cross-
20 sectional shape, such as shown in connection with the first to fifth embodiments, formed
along an extended length. This makes it possible to grind the cutting edge again and again
and use the blade for a longer period.

Fig. 9 shows the cutting method of a seventh embodiment of the invention. In the

cutting method of this embodiment, in an upstream step prior to scribing, the deposited film



with a single cutter wheel for scribing, and wwth 460 replaced with a
shaving neans, it is possible to add the above-nentioned capability of 90
rotation. Furthernore, by adding the 10 capability of 180 rotation, it is
possi ble to renove the deposited filmand scribe in both of the X and Y
directions. The shaving neans 202 and #2®&-scribing neans 14 start and stop
shavi ng and scribing, respectively, with different timng. Wen, after

shavi ng ang gavedbid réthevedomPingtsBmet ABnrRE lak Bh Rele Withe FPst 18t tASnitR didiénts
stand-by position, the shaving nmeans 202 and the scribing 15 neans 14 need

to be re ei y . t ntagt or.ipterfere
w th tho SFIed RuB? SPecihlR it Ao b B ReRO A Flost i B, The
st opper/ pressi means 79 apd aof which the degree_and tim ng of extensjon
are cont&?ﬂofliﬁpg‘y“aﬁf‘ Ghierh &E?Yegt @nd JEmPVed 158 raSntoe fm 8 Sﬁé"?sgémodéoﬁ in the
separately at two different places to individually actuate the tip 79a for
t he shaviiRgsitaddfélin b @nd peena soribog meansisimade tq tollradong the kottom licted the shamed
enbodi ment, as shown in 20 Fig. 18, the shaving nmeans 202 has the shaving
cuttep deroové Betke.iaborgomntriptshapediregiort e thel glats sbistoate rtemthilt ipcedinigat sdas to
shaving block with cutter fitting screws 86. However, any of the shaving
cutters fosmda isoribdie liaeitSal ndn k¢ Redmtid eabotiasht | theCHRREsibs@RteWst dut t4partl by St
to sixth and ei ghth enbodi nents nay be appli ed to The cutti ng apparatus of

this enmbgsbigrhe suffiep tﬁé?@oﬂ)%geﬁiettg%é ﬁlllrﬁjhépo?gécﬁsmﬁg Qfbredehe tip of the

shavi ng neans 202 needs to accurate 4 positioned at the surface of

the gl ass subgtr JThe, vertical sitjon of each,ti an be se

appropri at el yg%)fﬁé‘glrl ér\i/\nF}Ejegl ﬁﬁ% glasmuq%ﬁgfecfo Fr %¢§W5ﬁcﬂ%@ed’ﬁ%&8’le°? ﬁ@g%éotﬁ'p%?
screws 80a . or 80pb. The vertical position of the tip of the shaving neans
202 requitllustiated sequaiag means: susli Ay vagywn tdhuckingp Fedhe waskpiecpstagei bnan at
the top surface of the glass substrate 1 inmediately before 5 the shaving
steplfs elpagatedpening B forped thperputiheisoribiog nidaes #itp scsbeathe bottenh smefave af el y
by adjusting the mcroneter screw ?2. After the stopper screw 80 has been
screwed the ghasd sabstrafeol. aklj thistembuidiment, a ScribeddtheVlictib farnivdtor2®3 boltbmeyee 1 N
the ninth enbodi nent, as shown in Fig. 18, the shaving neans 202 is fixed

by bei ndofsthe QIR sib¥t@ted] Hgh0 belobOhEBtom {D6F HBAKA bovks gérmeh'%eﬁ‘ﬁg fop t €

cutting angle of the shaving nmeans relative to the glQass substrate 1
surface i b , h_n i .l ust e hi s
s aoni cuehopsr TG RUAT] By orPOEIlri@hods d IR In SBhnerb ot RADE B b
81 so thatth' tsbpgorti on sonewhat closer to the shaving neans 202 than its
own cent ZFLOPEBEAS fixed so as to be rotatable about a rotation shaft,
and providing a nmechanismthat pernmts this portion to be clanped with a
cl arrgﬁng meant ther glasy gebsiate eutling istapnfollawing then seribieg sieane pressingnvree is he
deposited film

applied to the surface opposite to that on which the scribed line is formed so that the crack in

the scribed line develops until the glass substrate breaks apart. In methods in which scribing
is performed on the bottom Ic of the shaved groove 5 formed in the deposited film 1a, in the
cutting step following the scribing step, it is necessary to apply a pressing force and cut the
20 glass substrate from below the surface thereof opposite to the scribed surface. Thus, for
example, in methods in which the scribed surface, i.e., the film-deposited surface, of the glass
substrate is placed directly on the surface plate and a load is applied thereto from above by a
press or roller, the pressing force applied to cut apart the glass substrate may destroy or

deform the deposited film layer placed directly on the workpiece stage. By contrast, in the



15 1 ais adjusted to the optimum angle. Next, the cutting apparatus of a
tenth enbodi mrent of the invention will be described. In the ninth

enbodi ment, as shown in Fig. 16(a), the shaving nmeans 202 and the scri bing
means 14 are arranged in a row with respect to the direction in which the
scribing unit noves, so that shaving of23he deposited filmand scribing are
performed simultaneously as the 20 scribing unit is noved al ong one path.

[ n the teitifls SHRAGN B IYhe delEnth"GEQEmBRANS pfddnd WrdExctfidl ) 0 p[IFANROLA
are arranged at an interval equal to thé i A erval s at I'ch™scribing S
performegd to fermstrin-shaped sections. Fi.g. 16(Db) ows the positional
rel ati ongﬁt‘c’sﬁn%ilgv%e%rqu%{a agﬁeﬂd%ﬁx&%&&e gri(l:dg?ﬁfs‘t & °§§E‘? ay§d tﬂrg‘t’:‘ﬁ’ %Qa“ gg
seen in a plan viewin this enbodi nent. - 35 If it is assunmed that the
scri bi ngam:ﬁﬁea ‘Prﬁhﬁei{r‘?cﬁoﬂ Igate By 2B ATTONIB Qa8 4o sgneentrateranshe hoftpry. 1c1ef(thy as
scribing is performed to formstrip-shaped sections, then the shaving bl ock
81' needshaved gewoye dpcbednan Fighé. f (idws pérmitsitbe soibeddine Hi toadetvelop veatidaligttot he
shaving step is performed first. The interval S 1 between the shavi ng neans
202 asd hdigevecaittinglg TRAN® kdpdssibididistieaparb tias ghys aehsuatd Mathbiepiebdisk Bess
of a spacer 204, to the intervals, i.e., the pitch, at which scribingis
per f or meghycRing M Aepbsitdd AMaRed sections. Thus, this enbodinment is the same
as the ninth enbodinent in that both shaving of the deposited film and

scribing are f scrdbing..uni t. i s_novyed al an n ath, but is
di tforent thef B g%?ﬂﬂa%‘é’tk‘hﬁﬁe&‘é‘érﬁ B‘ugFPé’qu‘Enfi 10 sl SmPodiuent of i infkarion.
correspog.ﬂi ng .to.the .gi tch to a ?roove where the shaving of the 10

deposi t ed NS §mRodiment iz davised ipnachieve satisfagiery shavingrand rempyvai of 2 derosised film
groove. \Wen a |arge-format gl ass substrate is scribed at a predeterm ned
pi tch, theforesasibinenwhen dealinigrwith atglass subrateyhaving atrelativelpshickl depositedrfdm,
times than does the ninth enbodi nent. However, as conpared with the ninth
enbodiOneabqut HE0Se mm tto i2smnothicke ctypically sich extaesintfilen, fotheéd chengpar dess the
the direction in which the scribing unit noves, and this hel ps nmake the

cutting appatapessf e SIRVRACEuttdls uled W Glelfirdi AEEtERRd B RANEHts ard chfibined
possi bl e to di spose an appropriate waste shaving renoving neans with anpl e

space at . ¥ i t] V] nd
thi's hol SEeGheFSpFeitaibh T IHEEBEtnc bl A0 ot e TR e o imen S
shaved grooves during scribing. .l n other _ respects,, the cutti appar at us of
this enbch n(fugﬁ)gsa ‘g)élgﬁ' QT'FIV%P%(%“@%F : sﬂ‘ﬁc&ﬂ?‘&s 4he Bﬁ%ﬁsuﬁ ﬁ?%‘eton ‘hﬁlﬁ“’eg
enbodi ment,, and therefore overl apping 20 explanations will not be repeated.
The gl as Vit psten epultse ut t i ng net hod and apparatus of an el eventh enbodi nent
of the invention wll be described belowwth reference to Fig. 19. In the
ni nt H3enbodi n¥ig. , 10ashearsee tiromy vieyaasd faoside atiew tafrthe ashadhg cutter 62 iugadilin thiki ch
serves as a neans for positioning the tip of the shaving cutter accurately
at the t embedinfeate Afrottiebaytshapedsmbtetinbisactahs suprrisdrarntiophor tth®on todGst&dlani ng
step, is provided at the front of the shaving nmeans in order to detect the
posi ti onfernediiatd R Spé %@Qh@}‘shatdmg CERaS] el ditdril dil@Btef A" SCthe! 3Gind-bar-

t hi ckness of the deposited filmby a controlling means such as programmabl e
control, : j Ll0r I ' eans the 10 [ f.ace
of the ot 10ed PRSI fifndd ok haRly BAGEREYG (Y FERIS: Bhent Wb o BtmBe
thick, variatigns ji.n its.thi ckness a ot her factors may cayse the tip of
t he shav ﬁéﬁaﬁ@g’n@dﬂﬁ tWéca&Xg 1o Sheg agﬂ\?éyﬂﬁel Elr%&rgseé‘bso%ﬁ?‘ah(gg%ﬂof%ﬂhat 15

| eadi ng to insufficient shaving of the deposited film wth the deposited
fi 1 mA0ef formediyeculiing BvayoF pPerHen of thecdrcyméererce &l paraljel therste asrshownin Gig the
shavi ng neans to be positioned bel ow the glass substrate surface, |eading
t o i nt er The dolder pbrtioheseniep aph refeecrsh avifaay relasive tovwthich biherportions atehfergeds s
substrate and, in the 10 worst case, even to the destruction of the

scri bi ng andalso sevessa functibiesindikar td #hat of the haldesportioR 82b shdwn ai Fighe. etBetddl
the gl ass substrate, i.e., when the deposited filmla starts being

length L3 of the shaving cutter 62 is so determined as to fit the member by which it is held

and the apparatus on which it is used, and is set equal to 35 mm in this embodiment. As



shaved. The el eventh enbodi nent is devised to overcone this problem
Specifically, a clearance portion (non-filmdeposited portion) is forned
al ong the edges of a large-format gl ass substrate to be shaved, and, when
the gl ass substrate is cut apart, the non-filmdeposited 15 portion is

di scarded. In the nmethod shown in Fig.-28¢a), a clearance portion S, where
no deposited filmis forned, is fornmed along the edges of a | arge-fornat

gl ass subsdwiriihel frént: vitW O AY TRt £EhRfing §R8e BhRPS Qbs@aniAlY €5sBpEPLAIsHT
to the thickness of the deposrted filmand the control ability of the

cutting arat.ys, and.is_set ual o, for exanple. .2 te 10 mm In thi
met hod, PRSP Withan Bpeping agdls of Mads S Hed:ibm ab Sl ihee PREts S8RPec i 67
the glass surface 20 within the portion S having the dinmension S, and then
t he scri bverg length Lids niheenlue\efr@rawilbhe dispussedincdstait biterof Thh dladedength Liigs
shaving cutter are absorbed within the dinension S so that the tipis

secur el ydeemmighd in tHeOraf@d bAEomAb tt6 10hBmOdceerdisg istheah&efiall indChickassd dfhtlle
deposited fil mcan be shaved with a margin secured fromthe edge of the

deposist ededds|téd filn td BEsHEHEA QA FQMqUA 167 Iym IR embOGMRAL Ofne RN Hithk NE
deposi tedegf iSI m iln a ig‘f}séar ance porti 8‘#\ S bg?rgr e&ang,n <Etﬁe - 37 ef act(yt atét he
deposi teg, f.il mi ith th i f the ,shavin ans. loaded with a
donnwar a0Isie 2RHE 1PGREEH e g 0% the Bofiony sl iRe BBORE i BRRGY a7 o4 A
shavi ng neans starts, shavij t he depqgsited filmfroma point near the edge
of the f SHAPPREERAe EH 1mad Surveriks andrienvss to sopty eisst Biedmenpiere s db 1 he
gl ass substrate surface within the portion S while describing 5 a curve RS
as shown thahhaheeenishayed. offar In this embodimprts R8s séti dqumli to I8em. j (TherpuryraRé léd
portion in the figure, and therefore the portion S is discarded when the
gl ass substbotiom ofthe bladahavihg alV-shipgd cid36 bgction indaenided i thb emigs dronbabauti n
the Y direction, then it shows how, after shaving and scribing have been

per f qomed.5 @ 1 fgn dccBldifeid AR rhflerhaf khigk RRAYLHhe HePONRI TilmSHHA\thE dinddiions
scribing are perforned in simlar manners in a direction 90 apart therefrom

to form gegyd Qri%?l#ej&h&rpap} ﬁﬁp?‘gt’{’]‘?i@w o ’Eﬁ?&lzto"@? MhheTdd %ﬁﬁifngrercrigg he

substrate i's scr Into a gr pattern, i'S necessary to

cl earance rtion, S or, S .all around the edges,i.n both of the nethods (a)
ond () e ng NeSeia B BN o0 oo e aEPRR il 8% BheRhEa S5
form stri p-shaped sections, and are usually set equal to each other. The
el event hienmsddisite hevapplanglss 63 andtd ia twottages nltFigs EhandalZud treprgsents the

apparatus as 15 descri bed above. In a nethod for scribing a fil mdeposited

gl ass, ev@fnice fidth ﬂﬁétchﬁl'fﬁ ¢dgs o the binedry beevedaPIant &8, f Mhedefuils BAVEEwn in
manual |y, there arises the problemof the deposited filmbeing |eft

unshaed dhed NrHORSH0 birdul @5 B TAL 94 3% oAURRRLAL 61 HELOTGAC0 o gy and

cutting. This problem s overcone orm ng a non eposI por n

al ong {needges o3 desord e 4 0, e, oL Yem ), SRS ER T SR sk, B
mm, it is possible to set the effective tip angle 67 relatively small, i.e., equal to 30°, to achieve
satisfactory shaving performance while setting the tip angle 68 in the cutting edge portion t1
equal to 40° to secure sufficient mechanical strength at the cutting edge of the shaving cutter

20 62.

Next, the workings of the eighth embodiment will be described with the focus placed

on what is illustrated in the figures. Fig. 11 shows how a deposited film1la formed on a glass
substrate 1 is shaved and removed by a shaving cutter 62. The angle 69 at which the shaving

cutter is arranged relative to the glass substrate corresponds to the rake angle with which



20 ninth enbodi nent, the tip of the shaving neans is positioned at the

gl ass surface of the glass substrate at the start of shaving by detecting
the position of the surface of the deposited filmby the use of a detecting
means, then correcting the thickness of the deposited film and then
setting the vertical position of the tigsof the shaving neans at the start
of shaving. This, however, is difficult to realize with satisfactory
accuracy, var.i at. h I gkness theco
b L L N A e R spiftely i AEREE hAas: « e
portion along t he edges of . the gl ass substrate as in the eleventh

embodi mett 4>°Taficerdingfa the tatcke%sanésmttﬁ@almfrth'srfie@ﬁSIteﬁeﬁlaesuI@rtharmnbodlment
construction of the cutting apparatus. Fig. 20 is a diagramillustrating

the prinwhed fts aiglé has sett dquabtodBian at mm-ickarubb@lidsed Beppshed fiti Wasdut ahé
invention. In this enbodi nent, the cutting nethod of the seventh enbodi nent

descri beg{lag?(?] tﬁeSa%fE&Oﬁﬁlfe%l%nc%l%OI 1 IQWS%OW%%@%{(}&% tcBReraGf %ﬁlfenrgow,}% in

appar at us cutti g appar at his'e as Shown

or cabir el i s B9k o A i, 4 o PR e 4o a&wa‘?'?afffﬂé

gl ass substrate 1 to be secured by an unillustrated negative pressure 10
suppl yi nmersilyseiscied a@g\ﬁﬂcﬂ&ﬁﬁa%cgfpﬁ‘éfr maghed a8 Gonflignty eTlmhpeesung S ngs
3a at intervals corresponding to the pitch of scribing to permt the

scri bi ngwithawmkich theoshayimgbentten $2gik psessediverticall e dowhwaerd agsiinsty thér surfase tagithe
surface thereof. In the cutting apparatus of this enbodi nent, the tip of

t he shavglags satatiatef bis sfvayilng 40 depesoiged préssitg foecef mﬂﬁ&sCmsdriiteh @nahe
substrate 1 and the tip of the scribing means 4 are |ocated on a verti cal

line as @ﬁ?s”su?ﬂ'a@é‘bél@wttﬁ@d?o&?&iﬁlﬁﬂ \ﬂﬁchtﬂ%rrse g}ﬁﬁ@&?@énbl ghd nove together.

Thus, a scribed |Iine formed’'right below the shaved groove 5 formed by

e 32" TRARE blch FIPBE SRR SR F S0, SRS BRI

formed in the deposited film Thus, as shown |n Flg 20(a) the cutter
wheel 4awhichtinantenlpregd froms \swmtﬁnhgsmmscwenéédsT o opening gagle®3 fasmed by
descri bed above, vertically right bel ow the shaved 20 groove 5 as seen from

the diregld antigd elges ofMereesning &utter 2t issdet@afingdairethé tafigé RE from 50° to 140°
frontward/ backward direction, i.e., in the direction of the novenent of the

ol ea PRerdng 8 JBE R ARYE gl o Hebiing acdfrpR mBRtey 202"

cutting apparatus in WhICh t he gI ass substrate is scribed from bel ow, the

upwar d pastascaglt 3 & Eemax Epmethie syttingedge isimadegsmadignthan Oy ancangte intthe fings s
15 offrom3°to 6° The purpose and advantage of making 64 smaller than 63 will be described
with reference to Fig. 13. Fig. 13 is a sectional view of the cutting edge of the shaving cutter
62 shown in Fig. 12, taken along line m-n, as seen from above. With 64 smaller than 63,
when the shaving cutter 62 moves in the direction K to cut and shave the deposited film 1a, it
forms an angle 32 relative to the cutting direction. The presence of this angle 52 serves to
20 increase what is called the shear angle in the theory of cutting, and thereby permits the
deposited film to be cut and shaved with better results. In experiments, a 1 mm-thick resin
deposited film was cut and shaved with far higher cutting/shaving workability and cutting
quality than when no 82 was present, i.e., when 63 and 64 were set equal. In this

embodiment, for example, when 64 was set equal to 80° and 63 was set equal to 84°, i.e., with



-39 substrate 1 to cone off the chucking neans provided on the workpiece
stage 3. To prevent this, a balance wheel 205 shown in Fig. 20(a) for

bal ancing with the load is disposed i Mmediately at the rear of the shaving
means in the direction of its novenent. The bal ance wheel 205 has, at its
tip, a freely rolling wheel having subsg@ntially the sane di nensions and 5
shape as the cutter wheel 4a at the tip of the scribing neans 4 and forned

of a sof taral I Mgt B oS e Ss
aubat  at 4 TR, fan S, 73 (B0 URRE AR, MO U wnl ek BEHPal Bicibe

i medi ately at the rear of the shaving neans so as to onove as jf foll ow ng
t he shavpbRyendbmest\gamparahly | sptisfactany cabiag npafityr s F%btﬁlﬁﬁ‘%/ henafid grasymade ¢ he
scribing load P 1. Using a wei ght-shaped | oad applying neans to apply a

| oad dir embller than BBebyl @n fangle iethe Tahgedos tiofrad® té 6°r eThé anpmveientf of ceting t h
whi ch the gl ass substrate is secured may destroy or scratch the protective
film By r.as: i Pﬁ]?‘e i t S i t o I

substr at 88@@ ggﬁ’%‘éeeddgq{ &A(;Hm e{ﬂé\?\/&l{e@@bag ﬁ)%"ghgraf ggign%éhﬁgo@,@tt{phgﬁhgasg%ng
bal ance wheel, | oaded with the desjred pressing force, .is made to roll

al ong 3t heutiRst seallesr thap dhe ppwge g?r"Bl‘.?v§3 £ &r ﬁ’éd‘lb R the Shaypng GHttefe avass obspiyed

gl ass substrate by the shaving neans shaving the film 15 deposited surface.
Thi s mak emrkddlypwith alpésin dorubberfased deposibedfiim®.6 iImr loe nglratscksubstrat e stably
secured, without the risk of touching and thereby scratching or otherw se

damagi ng the dgpgsitbesh {rdidiek that the clttidg edgd Rnot bEpesdiavan thBFsurhference
omtted. After scribing, the glass is cut apart (separated) by applying a

| oad fro | aw.t he rfac pQsi 1Q. 1 he i rf (o
dovel op_ Ohar ARk ot 2 By BERRIHT dh s An BB RER) ¥ oPbhoh af S n the
el eventh enbodi nents, a scribed |ine is forped al opng the bottomof the
shaved gfigstee Thinmgans thabmakingH3 smaller thand4eesults {harodysipg &d. o SHotbeatherg
the filmdeposited surface to achieve cutting. By contrast, in the twelfth
enbodioremhnd, dh Rigel 25 &Feantdi66eare showa dn alsectipnab viger dfoarmieatoomd theecultirgl edge as
surface of the glass substrate, the deposited filmright above the scribed
line is ved t h j r eGL {4 Lhg 64
40 desi pog fmisRe NBEMGR GNIHEE oitaip e 15 b, SHRRDIGS S Rl Mol e 04
formed of resin, such as urethane, or netal and having appropri at

di mensi od% st &apality 80 evar t8Yals sgt %ﬁ“@[ﬁ?@% alnfléﬁt‘s é‘ﬂcﬁﬂéglttﬁedf sé’? F’(ﬁédﬁ? k1%
and a roller 206 having, at its tip, a groove that noderately engages with
t he wir e 659s pduat edabont 22feand Géeisequalso aboutdlif. al ong it whil e appl ying,
through the 5 wire, a load P3 of 50 to 200 N. In this way, it is possible

to realize a cAl yidfbaPRaiet Uke tsh@s}ing%ﬁmﬁézwﬁﬁr@heed B&Elf@rfmiﬂ%(&ewjtrteﬁﬁblfei I'm
froma glass substrate and the scribing and cutting of  the glass substrate

cushi ph EREIR 0e 08 Sl Pl TN R Rl B LR L IFRE pnd bl ESGERRE c”

(L:):’ g\a/l;/idgg t%gtdg'lﬁ?%%a}a H}%XA @ﬁ; :,ﬁlctﬂg ﬂnﬁ@bgdgiengre iy %rt\t‘lar%tyi. ntﬂ)eaeigﬁlttht ciemngocﬁgler?tr %t us

characterized by the shape of the shaving cutter used to shave the deposited film and by how
it is shaved, and the scribing step following the shaving step is performed by the method
exemplified by the first embodiment or the method of the seventh embodiment.

20 Next, as a ninth embodiment of the invention, a cutting apparatus employing the
cutting methods of the first to eighth embodiments will be described. Fig. 14 is a diagram
illustrating the front face of the cutting apparatus employing the cutting methods of the first to
eighth embodiments. Reference numeral 66 represents a scribing unit that has a scribing

cutter and/or a shaving cutter provided at the bottom. The scribing unit 66 moves the



10 function which is capable of both scribing and cl eaving, or glass may be
first scribed on a cutting apparatus and then cl eaved on a cl eaving
machine. In this enbodinment, in any of the steps fromthe scribing to
cutting of the glass substrate, including the securing thereof on the
apparatus, there is no need at all to ¢2leh or press the fil mdeposited
surface. This nakes it possible to maintain and protect the quality of the

deposi t estribidgRutlepahdad sBhvihguid fréih skidGo sRieks sQ%}r?itnetaé ggﬂleedal&ggeﬁggﬂg rail

menber that positionally fits the bottom of the shave oove e used

to achie ' i - Lrteent h enbodiment .of the

i nvent i oﬁ?c%#igeg%‘gg(ﬂ %ﬁ%ﬁ&nsﬁ%ﬁg%cﬁgﬁﬁfg%%ﬂﬂe PreavIng {them with 4 predetermiaed ; o,
of shavi t he. deposited fil nd .t he st of .scribing are perfornmed as
separ at ef&gg é‘ﬁglfmaﬁé?atsﬁé? : Stfaf'Fmtlﬁé' gFe‘ﬂfeo‘?fengP'HPﬁ@a,te‘i/\me@rkqoéVnt Pessing means
downstream st.ep, waste portions 11 c are formed on the fil mdeposited
surface SPI9IHAE hb’W@“b‘F BEPSSUSE epmpgessed air pugssaner the, resitiendecofimastrmgpor thedite. 11
c formed on the fil mdeposited surface thereof, on projections 13a forned
on th& whrthpiesarapletshgen sinbign 1#pdrt of the Acribihg uni2 b6iis Fined tad HmikPOVElt B8 As
deposited film 1l a is shaved in such a way as to separate product

por ti onsan wdilladtradédediiving enedfie shohSashy RBHHE rStafed GIpulisy loi Ithedirfing Heft! 650 y
devi ces, and -41 vvas%)e portions. Fig. 23 sht(;bvvs ¥|ovv’ sgr% bi ﬁ;”teﬁs Sbg?#g%?mad

on the ogpasd iR FAC¢rQ¥ S S j .bel ow (in.the

posi tional rel at%ﬁgh?btrgﬁeéﬁﬁfﬂ}@i %Stﬁlg‘% él?%ﬁ{e %{l)%%a l @hevfg ﬁg?/gl&gﬁ’lnb@%,
after th oSl Jrlml, la is shaved, in Fig 21. Now, the workjings an

ot her fegctrl(li}?%sédéﬁ 8?!‘11 aé[jl‘/eer?bbé'd@ﬁéﬂ?lnﬁj eﬁ’ hawenssit i“l?éfcpe\/\ﬁ}{\{t“f? ¥ dremap@son 8%j
what is sh}?{gﬂ in the figures. The glass substrate 11, |like the ones used in
the emboll WEIKBOWR actpatingmeans such asasball sqeqyvand emotariand acoatrolierthet dsivedine
surface thereof. In the workpiece stage 3, there are forned a plurality of

suct ilBn pat hsAghassisbQravrkpieed stagk @3, ot atsoppuet stadd 63uearg fassedsintegtallat eId 1
to be secured by a negative pressure supplying means such as vacuum From

and r el athieweprkpiecenstaged§hs sudtioni iodésesle &srndd veftidal aBh@iopSatd placad B Pelmitthaved
10 grooves 15 are forned by an unillustrated shaving cutter at pitches

cor r espogidisnaibiteaté Mo Bé Schiredl Sk kGsuifab® Bﬁihg Rwork ie&é"&%%@t?r gy Fr? Lhil lgg'?%té% hg

and the product portions 11 d. How't he shaved grooves orne

sane as {dufh | d [ nd therefore detail ed

ol anat | SR rephe RS PRER! TR, "I IR’ SREERE PR Yok st 1
c are deé_,'erm' ned accordi E% fo the thicknesses of the glass substrate and
the depo%id B rPtpiagietBropgh 207 a8 seendrom sbeys enbkelow Fig.dd hyntheestiom o€ ajrotating

strength such as the dinmensions of the product portions 11 d and the
di mehsi omeansthoupes iside therchpssin@). 16A Shshaped moRalge bRk 2UDatrides oger the top face

of the chassis 60, and is moved frontward or backward as seen in the figure over a desired

distance at a time relative to the chassis 60 by an unillustrated driving means such as a motor

and an unillustrated controlling means. As described above, in the cutting apparatus of this

embodiment, the sliding movement of the scribing unit 66 and the 90° rotation of the

20  workpiece stage 63 permit the glass substrate 1 to be scribed in the X and Y directions, i.e., in
a grid-like pattern.

Fig. 15 is a diagram showing in detail the structure of the scribing unit 66 shown in

Fig. 14. A unit base plate 71 engages with the timing belt 65 and the guide rail 67 shown in

Fig. 14 to permit the entire scribing unit 66 to slide. A joint 74 joins the unit base plate 71 to



portions 11, which wll eventually be discarded, should be made as small as
possi bl e. However, in the step of breaking (cutting) the glass substrate,
in a case where it is cut apart by applying a load to the surface opposite
to the scribed surface, if the waste portions are nade 20 too snall as
conpared with the thickness of the glas2substrate 11, it may be difficult
to performcutting. This needs to be taken into consideration when the

di mensi o i orjty [ : i ' '

A R A e R P R S SR A T L
proj ecti I I i " (... The di sl pns t he
b oduct R stR F sl Brnelicell SR Ui BE ot E BOBTBERAS BT ot .
-42 such,.as liquid, cr al display, devices, with finishing margi ns added

t her et o. TRPGPOrG9N ?1‘4 &6 PREHRN %ﬁq{ e feintg PaiRBSHEE ¥ tBi s Toe, BePlater
the glass substrate 11 is turned upside down and secured on the workpiece
st age 1378 dixedntegmally &q theafsent nogingl 748, can shide umanddownbytbe aptionsef a pleding | n
this enbodi ment, the workpi ece stage 13 used to perform5 scribing is

di f f eSenmehnosuchhe aworétpil guint atshgendn sheofigure or Eiwell-hbwresidinpaseptsauelc s ans
13a and recesses 13b arranged, as shown in the figure, alternately in

posi ti ongal¢ Qlides Prmdiat pertione74H GeNRé Gait FAchndl iehscPbirlgBasteshR P9Tjbineds
formed in the shaving step. The top surfaces of the projections 13a’are

| evel, a I i - SHr I {

por 1 one i AT fEHako SHPRAK bub QP bl HGROE | B N U26 By PP alind HREASHE.
shaved apnd 10 re d. re ecure.suppqirting i s, achi eved thyough the
suoton BPRE ETRY BY nalifued S5 EFGRRET dbs WdaiisBign it Sirebrl O et =
conventionally. In this state, scribed |ines are forned by a scribing
cutter 4THFIgRteEtesSGtRY T4 dixed dhropgh praicEriaster Hitwe blackar3 sndhn pois haserplats Hig.
22, the shaved grooves 15 forned on the glass substrate 11. Scribing right
abovd 0t hdhe maivrseheterosteys 72 5s iisedaoHinevasjush and appropuateRedetithievecrtical tphsition@é A,
by the use of a conbination of a 15 well-known detecting neans, such as an

optical sienaire ufit ifclidifg theosuribihg babe platd T8 mdithé veliticli piaitidhCofShE itii sFthe
cutter 4, such as a ball screwor a timng belt driven by a servo notor,

and a cogfidvtgl théfhs TRARR: scALIRY nRanddAbRIdi 1gRE. controller, scribed lines can
easily be tTorned at desired places on the opposite surface of the glass

bstr at I f; t h 1 h
T F o 21 ar O ectioig st s8R e TnebE BB MIOSOET pie B TOR o
her oby BBk cathSubgindBy hedopeg o s 1458 rodtadiubthanis abos s roaonnad 53,
perfornmed on the surface of the glass substrate og osite to the
fil midep&¥ythegeriing bess platpi’s, thereds fixed psupnos kogk gé’rlﬂbwmcb@rljumm@t RETEWS Ut

76a and 76b are screw-engaged, each having a hook formed at the tip. From these hooks,
coil springs 77a and 77b are stretched to spring end screws 78a and 78b that are screwed into
the top of the shaving block 81 and the scribing block 82, respectively. In this structure, the
shaving block 81 and the scribing block 82 are all the time loaded with a force that tends to
20 rotate them counter-clockwise about the rotation shaft 83 as seen from the front right-hand
side of Fig. 15. That is, the shaving means 202 and the scribing means 14 are pressed
downward all the time. This counter-clockwise rotation is stopped by contact between the
tips of stopper screws 80a and 80b screw-engaged with the vertical arm portions of the

shaving block 81 and the scribing block 82 and tips 79a and 79b formed on a stopper/pressing



being affected by the deposited filmin the scribing step. Mreover, the
deposited filmon - 43 the surface opposite to the scribed surface is
shaved to form grooves at places corresponding to the scribed Iines. Thus,
even the step of breaking the glass substrate is not affected by the
presence of the deposited filmlayer. Ip$s enbodi nent is described above as
a nethod in which first the step of shaving the deposited filmis perforned
and t hen i b ' fQr: : VL | /i ' V, Lk 1S
mgns 9o r}%ﬁﬁstop@é LFbRg %%e's'fﬂﬁ‘@ . Whilé&he 3 aﬁﬁ%éﬂé{aﬁ?@@b&t}gg’sska

easy to control ere to formt aved ‘grooves 1 Sa e sCri i nes

posei b P EmHER: B 4 RreQhk  Bros, HCpERRCRL I 20l 83U pichns Rl hgsses

fourteenth enbodi pent of, the invention will be described with reference to
Fig. 23. 99WRWeIg Vith apposingdpice i abpthbtp 4600 dhatds thexpretpressed dowowag with a
deposited filmand 10 scribing perforned on a gl ass substrate having a
deposi t edifferéninpressingdfoseesondhengfdrecthet ¢ndl spoings THiasandnBhdu areeindsvidesdlysseniath a
cutting nethod for a glass substrate having deposited films fornmed on both

sur f adestenkienetifat produce appbatiaceioads fortthen s alike ®Rasidheart Hineddfisteddiyngerdwihg
that a glass substrate 21 is divided into waste portions 21 ¢ and product

por ti onstigladihistreOIHNsCTR fidoTBd B Qﬁd/bﬂgoﬂoeh@iss,g;sdrpaﬁ)c@%. aﬁddﬁﬁgﬁéﬁﬁﬁn (213b

formed at places dinensionally 15 corresponding to those portions Is use

in both i sgribjng. steps. ¢Ih havi.ng. qf, the .deposi.t e
e 1 istiop Qebeafth Bihafif 84561 eRlenBnB' £ B dftcBAF K% FeickoF AR kit
projectigns 23a.,and,the reces 23b forped as shown in Fjg. 23, by first
shavi ng ﬂ}?éeoiéﬂgiyttga Usg 10 ao‘ﬁglg'fﬁ%mé"& eggyagfietleﬁténggmgggs %’t‘}bsatsraaﬁ’éeaﬁéﬁ?lﬁd’rt he
deposited filns formed on both surfaces thereof, and then turning the glass
subst r at differenigk frapsforamgn, datertshgwertisal pesitian ofcthe depasited filmformedyen thembasst e
surface. Vertical alignnent of the places at which to form shaved grooves

and tlRe pitatrets @t annbliecthictsigrfabibsn way bbed unilhsgraed sigiah cshlef aThes tips84acdfi theed
easily relative to the edge A by the use of the controlling neans nmentioned

above. | detebtiry @edRBUBNHetedting the BOSEItE Hrh QuENRVS fSriRdASRAGSIIEEHadd dFeqn
one surface and then on the opposite surface and then perform scribing on

one surfags Anglishep mﬁoé]ge)dqgggﬁéf HEeRF bBGSies witt' s@ishfe! AL YeloWy ad 6213

al so possible t'o shave t e en per m scribing on one

gurTace. AROEt Bl R MACRT ot 4085l RRoRERR I SRR 15, i
Pg%i/g&s lggﬁ?st ge Snﬁkégﬂgf%@ ?l?e Vrrvlia(ljnecgr?lpgr?e%?ssssh%wn i[noFifg(.)rlrSTj g&c%cgssth%rs%aving
15 block 81, the scribing block 82, the shaving means 202 serving as a glass substrate exposing
means, the scribing means 14, and the deposited film surface detecting means 84, as seen
from above. This figure shows that, as the result of the deposited film detecting means 84,
the shaving means 202, and the scribing means 14 being arranged in a row, it is possible to
shave the deposited film la and scribe the top surface of the glass substrate 1 simultaneously

20 as the scribing unit 66 is moved along one path.
Next, the operation and workings of the cutting apparatus of a ninth embodiment of
the invention will be described. Fig. 17 is a front view showing the cutting apparatus of Fig.

14 in a state in which the scribing unit 66 is located in the leftmost, stand-by position, i.e., the

detecting tip 84a of the deposited film surface detecting means 84, the shaving means 202,



5 cutting are fornmed al ong the exposed strip-shaped regions on a gl ass
substrate. In this way, it is possible to realize a cutting nethod and a
cutting apparatus that permt the cutting of a glass substrate having any
type of deposited filmfornmed thereon, froma thin filmsuch as an
overcoating filmor transparent electrod@-to a fil msuch as a pol ari zes
plate or a deposited filmup to 1 to 2 mmthick such as a resin filmor

prot ect i Y& fHel datibithet OIS 1*4%@&11%&%?;& gdayPiobhe 16 RIrBRE T the 1a§§‘§1b§€£{gsﬂ.ted

film It 1s to be understood that the present 1nvention nay De carried out

in any o f ngr iohicall escr.i.had,Above enbodi nent nd
that var s B Beshhe BRE si;ef e BB BOCS Pl T R e el bl o
the invention. In the follqw,ng part of the specification, |iquid crystal
panel s afiroL#pLhen uuerrlockwipg s Fl}?grofqtﬂéﬁqsgﬁf&é? &y e EeBSIPﬂé’fl%?ﬁ/%]t IRSIREN | |
be described with reference to the drawings. 15 First, the liquid crystal
panel of 7%a pnd 78 rhut thipleewntereelockorise Frsation/sritanpad ity Ithe tips dbtherstonpdr serews
detail. Fig. 24 is a perspective view showi ng the appearance of the liquid
crystal pamend 80b makinigi dohtaentvithehdtip Aanind ¥9U 6f thbstopberdprassimgy stearsitopandt
(a) and the reverse side showmn at (b), and Fig. 25 is a vertical sectional

view of tHig thé Ghdving bloek @1 AANML scAbing bldRUBH rémal® aresPaMPhe utfifg laparatus
conposed of a pair of sub strate cellsS 3 51 a and 3 51 b 20 bonded toget her

with Iiquj al i e , I : A ]S a
TET subatPaPEs 55 Plo R 13tk i ERASED Rl mbWinsl SiaB e, e 3fifhok
cell" also, the substrate cell 351b is a colqr .filter sybsirate. a i

hor ei nat 81 CBAToES AR M ifes R Indhiate by of oV Eigod aias 1o phaving Bogk B
end of the TFT substrate cell 351 a Pr otrudes fromone end of the col or
filter stoves aghtwasd,thgdatecting tipBda af thestepatied ilpoyurfase demating mgaps 84 runs
connection term nals 353 by way - 45 of which the liquid crystal panel

i s drliOveonty thefglasseubstrat¢ Hearidndetects thief pasitiaf of He qurface wdithe demosited fil@5laa.
To these connection termnals 353 is connected an FPC (flexible printed

ci rcui t) Then,GBG 4i€ bylinden padasded it trat stopﬁ'&?résﬁﬂg'rﬁéﬂﬂs@%é%@ﬁdﬂ, aRangl tig59ai s
incorporated in a liquid crystal display device, receives electric signals

and achi ey&gesdhs B!d?geroibré\b 80lth _‘l%rgdegelﬂ{i?{ﬁ §+gr9@§@{ha§ R téqTBgtHei ﬂggﬂg Ghamsal

panel 350 1s designed for use in a back 1 qui d cryst Isp evi ce,

and t hus 0 j 2 nd.352b bopded he out ex..surfaces of
the suna@PanuRilofigR altoelch e ahsf gtz oh BP AT of e Gt fF wi depfige
entire areas,thereof (here, the polarize | ate 352a is | ocated on the_ side
of the TEHMslhHEP geglés,gﬂu%ggafa laﬁﬂ"%’f?qteiég‘é}r gttértiidef'}ét pEfdgtecten by the
the "TFT-side polarizes plate cell" also;, the polarizes plate 352b is

| ocatled dntecting miears #F. tWher thegeribingiuait &umovessavsr ealistagB 1L shosvnin| Fig. 17,
herei nafter be referred to as the colorfilter-side polarizes plate cell"

al so) . FrimnshakmgvineasA08tstafs dutting amicshiaoing the geposited dilmtlae Whear iheasribingt es
352a and 352b, they sinply have to cover the display area (not shown); that

i's, theyyha\ws farthyr MevecandBdenpistesh Antdndk 1% ﬁqwﬂlihm%qm%eaadteaw@agm &0
as to face each other 15 with the substrate cells 3 51 a and 3 51 b

sandwi chegh §if o??ﬁé"ﬁ:‘?i‘?:ing eddie14 }\%Fio%&méstpﬁgggf&%f tﬁéglagg siflinLIRadTRAL |

however, the TFT-side polarizes ate cel a 1s extended so as to cover

t he outer, surf 0 he, prot,rudi ng. pqsrtion, 3 a,~ The reasopn 1S as

fol | owns. 9 oes“s?g(t;fg?lr La( eascg%nss@vgdl o&'. a e:fcglimg%cll%%sﬁ t‘%fqaﬁﬁft“ﬂﬁ’ T‘i%%fﬁf Jhat
crystal panel 3 50 are each very thin, faor exanple about_0.4 to 0.7 nmm when
for oftengis e §9ta*PrfE|§9“Wr$%°‘?"ﬁé?£ﬁ&hﬁet62@°i‘ 3 %&%ﬁsmhmi and thisthe gutter
where they are bonded together to have twi ce the thickness, i.e., over and
around t hvehedl b4a exertay atdts tilma pedatenminedypressing forceadtiong, donmavagd.t hEiF pressing
substrate cell 35l1a al one appears and is as thick as it is, has | ow

mechani cdbrestpeaniys beriting ofiehotdpesurtiea df theglakéSutstid® Dol Bigi 28 shpvathowc tel
352a is about 0.2 to 0.6 mmthick, and this thickness is exploited to

r ei nf or cqhiifig Rie@hs DO GEavROkid SdpoditePAim Thiafd ikdwt 1@ tABMEMeAAAt14t RBibes the
TFT-side - pol ari zes plate cell 352a is extended so as to cover the

outer sur L L JThi g ]

rechan; oD S s of S BB Qe BBt T hiite? o dffpyited find IFRRARER shilig ot
the liquid crystal panel is transported fromone place to another or
assenbled into a liquid crystal display device, even if it is hit or
dropped, the protruding portion 35laa is less 5 likely to be cracked or
def ornmed, or broken at a corner.



The nechani cal strength of the protruding portion 35laa can be
satisfactorily increased by leaving 1 nmor |ess as a distance h (see Fig.
25) between the edge of the TFTside polarizes plate cell 352a and the edge
of the protruding portion 3 51 aa, i. e., the width over which glass is
exposed outward. Simlar widths are secured between the other edges of the
10 pol arizes pl ates 352a and 352b and the edges ofthe substrate cells 35la

and 351b re e ) fi t 3
S2a and A BOSTRFEEATE T PafT athest P Aot 8 )Re RrbiE AR R AL ER o
thi nner and {hinner toward the substrate cells 3 51 a

Speci fi cré?ﬂFr like the tip of dhedetecting means 43, %‘ﬂﬂg’eéf‘gt rfeSP‘ﬁ%H‘escgteﬁgo? 8?H§\Fé“face
inclined or curved surfaces by a | aser radiating nechani sm 42Q or .cuttjng
mechani spasit®n afsthralass dubistraie ther the diustreeny safathe yariie! pasition af thf‘gtla@ééh%u us
that will be described in detail later. This prevents, when the liquid
crystal qatived whd i4a dsrdues plar shainkr mearsri2d2pl dhes asvsibingrofthe A surficedfithe o a
liquid crystal display device, the edges 352aa and 352ba (especially at

cor nes s) glads subsrdi@l 38 achesveRlsahHl§ byaMevi ?Qllﬁé_iﬁthr iuheén laaj fogmeddghtroller, while
acci dent aI |y, and thereby prevents exfoliation. In a case where protective

films ar&egs dSQn\éin% OLK &-?%htfl sta?eg sh&\n AR'AE! 485 thY & Be@bg oP4Re and

3 52b so"as e I'nt egr al ove structure’ prevents
exfoliatlono t hose fil from.th ri 352a nd32b Now,

Uhe. pr of &P PRATPESSNE GRAAES ?%Fprawaflﬂ%ﬁ&?ﬁg@@ﬂ%@%&ﬁ&ﬁi‘)%ﬁw AT P EE escr | bed.
To eval uate various configurations of the edg{es 352aa and ,352ba, gg %b ,
as a representtaFigsel7 end 1B; thereiiscshpsing Q“B’éﬂﬁ’éi?efoﬁ@r‘?%?éﬁ‘ﬂﬁv‘%ﬁé"ra&? 4066 of
t he ei ghteenth enbodi nent described in -47 detail later, experiments were
conduct edust gemewingaveanar8 isga thoee sirloeofosoft Iesinc ot trubhgr.eafyeisoflexibly moxehle 461
of its cutting nmechanism 460 (as by interchangi ng bl ades havi ng C shaped
and tjpapggeihdatvith i scribfpt iiine6. asT i uwn rénto Vi g Mead2X SahasdrscopaRing)pcanéd mear s
the substrate cells 3 51 a and 351b. The results are shown in Fig. 26. 5
Fig. 26 h3 &adin g%@éﬂssﬁle% 'tl?eagériblﬁé"%aﬂg 14hgnd 8LALE 0 TEhBvd BhREIAte Biest

i nclination angle of the edges of the pol ari zer plates 352a and 352b

Elhg\évg ngpslf)ldgﬁ%iz (?nﬂ'&xg y glg\(jxp% di s&rsﬁl pgpfﬂgels@sel _ txlyg%t?\'fe %sﬂéeltq é@glﬁ:&gﬁ?g@{ sstJEi[:l'ﬁe

pol ari zer pl ates 52a and352badthe strate s,3 51 a a

b. For afyVaupy oﬁ?@@“i“&g Shethe PS?}‘C ¢ péc @B It@?/\l“ﬁ@u?to‘lfe pai”ﬂ%‘r@e\ﬂé‘?tepr@gﬁ?%a?ed
t he mechani cal 10 strength of the protruding portion 35laa, delta-shap eeg
chi ppi ngPppsitiveprepuire supplying rgass sedpas spray edisib mag begised inserdor Theslepest
films, and residues of the adhesive bonding together the substrate cells
351a 1and filif thatdas bedreshawedhoffzen bplremescd3Bra remelias Ateans- dike @ sowremt Figales
of inclination angles g, the result of the evaluation of each item was

cl assi fi gghviddddinane sl@lfwﬁ%ﬁ@ﬁms@(&des’ﬁor siReeinfovabbf fincshadingt,ad brushiidte pooverAs
shown in Flg 26, when the inclination angle g 15 is in the range of from

over 90 fn& 088 nfhediAbly LERRR M ning hika@DI@ NEd 10 all of the itens.

Thus, the erre con |gu ation of the edges 352aa and 352ba is forning
t hem as surfa i ngl i n L angs t hat
the pref erred(iléih%ﬂt% 5@%8“@’& ﬁw? 6hgu‘étgc§v"elo‘éexs ol rtrliaen{lae‘gt81 btl?lpeg‘?glI ﬁp%:haes
where the edges 352aa a 35 ned SO as,.t ve.l n surfaces.
20 Need| d&teching éwnst%e?ghggéo‘é’S aSLH 33%028%9%% tE’é%B?ﬁ‘r@a f]t"fﬁ“ ﬁﬁvé‘ S&PYed
surfaces instead so |long as they have a vertical section that beconges

t hi nrr  amdicatingrthe end ofidhedsaribéngsstbp iy gensrated. | Fromsthisgtiza pomtptherscritring unit
substrate cells 3 52aa and 3 52ba nmay be forned of any other material than
gl ass. Weerfarthabinbeat dven aafiftandeclongeri thamtte djstance bdtwedri theedstecping aipi 84a, andhe
bondi ng of the polarizer plates 352a and 352b may be achi eved by first

cutting 3RAfip of Y shaH@|meanb 202 aleS the dimension L5 shown in Fig. 17.  After completion
of shaving, the tip 79a of the stopper/pressing means 79 further extends its air cylinder under

the control of an unillustrated controlling means so that the shaving means 202 is moved



-48 cells 3 51 a and 3 51 b and then bonding thereto pol arizer plates
already cut into predeterm ned sizes. Now, liquid crystal panel fabricating
apparatuses according to the invention which are suitable to fabricate the
liquid crystal panel 350 described above will be described with 5 reference
to the drawings. How the liquid crystal3panel 350 is fabricated wll be
descri bed specifically last. First, the liquid crystal panel fabricating
apparatu gt i t i Oy ent .11 _be descriped

P 57 TEYard ahay KA PRRCOTR alfls PR CLThS Sorling, s B B RO pre
liquid cr panel. fabricating apparatus of the sixteepth enbodi nent, and
10 Fig. féﬁtlg(gdegnﬂe %’gﬂllaéwawgw %fs ‘gﬁﬁﬁﬁ%éaﬁ&g megns; Hig SGI"B‘t“ﬁemﬁar“és]é1 may be
substrate., As shown in Fig. 27, the liquid crystal panel fabricating

appar at u§ela%§6di‘@we%ﬁggre@eéﬁg@ﬁsilm 6 Bas mayed oveoe distansa cogrespandinga the
wor kpi ece_stage, on which a strip-shaped gl ass substrate 301 having a

pol ar i zedistange L Bbetvirendibd detecting tipB4s aridate tuter eolieel S4p! oo, iFek a17.
novabl e unit 410 horizontally novabl e over the bed. The novable unit 410

has a3 adkawevar)ithe itipg79teofialn stwppetfpreqingh@@hnsl P9 GHkes aWBP ot IR 'Ei.gbéfnﬂhe
and a distance sensor 440 fitted thereto so as to protrude downward. These

move t 0gefdppér drévh SOBAuARY 3HndiNink thd Bp 7DBEmAIRS b {aétd&;?ﬁ kﬁé’tiﬁ%??}?e”%%me‘rlzo
n | f g nac PR

is a C02 | aser device as used ih a co aser cutting/shapi
and em tg.a.hH r r . The el cutter, 430, as will b
descri begcl at edrgfhr@ger/\ﬁrrlg t%:rr%gogk%tqlﬁg%%éprﬂ}gas W00p AN caifer Wge‘ﬂéﬂﬁif%lﬁi Belewy pe

cut apart, The 20 | cutter 430 has a dianmeter_ul of about 2.5 nm and
has an o%‘IethB SB%?‘E%}S‘E%&%@S %ﬁ’éifétevII oy¢ompiglign abssribing) 5Thus dhis may, begsed tThe
wheel cutter 430 is supported through a spring or air spring on the novable
unit 410048 cRanteleciip Fontact 5p extend ampinsylliptes and therébyr rekeascothe Berilping sseans 14
substrate 301. The di stance sensor 440 is a touch sensor for detecting the
di spl&cetenbovsfthe gtass opbstratel adthedittérhrethod & {ezkiicallyadimpB2 ARetNA thlsapsy,
substrate 301 placed on the bed, and is -49 used to keep constant the

di st anceshe depasitdiefilaselis sade@hd SheREHRBIF e 2Qs ARMsTLE 1 %EIib&dJa{hsIe tﬁgo t
I's per o

to the top surface of the polarizer plate 302. "This contro orne
stabi | i z@epdited AGHS 2 Rh r ' . he.|laser. radiating..
mechani smels420eand 6 st 2%?‘??‘?‘3% h‘%%%ﬁ%%g}“hg%ﬁdgé‘&tvsiB?ﬁ%‘& tgﬁg?ﬂ‘ggmggpon
cutter 4 rporatin he t he. novabl e [t, 410 is 5 npved at a speed
of about agr(%h?gl%ggﬁ ﬁﬁ?@%&b e\ﬁa?}&%sqr@"l%@e%ﬂﬁp]r%lﬁqddlpesosﬁé@é tyintegEare pithghepv e
the wheel  cutter 430, Needless to s% the | aser radiating nmechanism 420 is
supposed81ass Sbsirate, Thererftes, apthe mewablechloek 20 desspibedunith refesence pe @i, 1Mdxt |
the operation of the liquid crystal panel fabricating apparatus 400
descrliPbefoxpdfeoniivand qrebagkwerd bear. 2 Assiesdodistance &i g tink7 shiving oy abtibing nir
410 noves in the direction 10 indicated by an arrow D al ong the boundary

bet ween cepeatedonlrn this glagsthesglbst subbteatd Qibviniged @epdsiied I fortad itRdrbdld can be
mechani sm 420, radiating a | aser beamtoward the pol arizer plate 302, noves

ahead of sérivedvibieeitrigdhiRe s@@&bnsﬂ}#ﬁgf& Q@d@s@tﬁﬁii%r\ms. t tg;?}eﬁ,oéh@rvlf&% ieB4 ?ttagf 302

irradiated with the | aser beamis nelted and renoved eal’, exposi Ng=T he

gl ass su t her t.g .for trip-shaped regi on 311.
Fol | owi ngﬁd%g&ﬁgas%g&thr%gﬂlra C?‘(r%l%ﬁ%cl%dﬁir t%%eﬁé ,ougﬁgalagm@? stens fksy PIiOMAdy es
al ong th? St igﬁ{ﬁlap d regj (in 311 and forns there a crack 312 for cutting
(her ei naf® $10F Shedtimadeposited elass substratroigtq 3 mad-like petferpsee Fig. 28). In this
way, the crack 312 is forned al ong the boundary between cells on the gl ass
subst®at e 301Thqisbavieg péthe deponited fibmdn iasgrichfike paktérn ftome agfilas-degsasiied ighise
301 as required, the glass substrate 301 readily breaks apart al ong the
crack 318ybspredmdithgsdribing thewo i alrigaike patterdCaveRchieldPMSo By LRABiARAKE €d
to the glass substrate 301, when the crack 312 is fornmed, it may
i mredi at gicys, descabededrleCw : r rtaln

A PefehRAcOlFPR T4 ORI @E SC o {l‘g EI?‘}_-, ?é ?t?(ﬁ/e??(aoni sidg fo,

this case also, the glass substrate 301 is cut ap e cra

I t A8, asf [ f ' ' fifici . th I it 410 |,

moved ot teae S B BECT S b e By e bloef 26 masiRnak e Bebusascean ke 1 o
t ot - i bed ' f the liquid tal I

fabri cat Phg T BOEGE SHRRSIAB0, OF HoANTOIAa L mae Srotl GO FsseeuimEis

upsi de down, then scribing is perforned also on the reverse side of the

gl ass substrate 301 by the use of the wheel cutter 430, and then the gl ass
substrate 301 is cut apart. In a case where a polarizer plate 302 is bonded
al so to the reverse side, the above-described operation of the liquid
crystal panel fabricating 5 apparatus 400 is perforned al so on this side.
As described above, the liquid crystal panel fabricating apparatus 400 is
highly effective in efficiently producing high-quality liquid crystal

o o o o o o oy o



substrate 301 from breaking at inappropriate places and prevents a

pol ari zer plate 302 fromexfoliating accidentally even when dealing with a
gl ass substrate 301 having a polarizer plate 10 302 bonded thereto. The

| aser radiating mechani sm 420 may be of any other type than a C02 | aser

devi ce. The wheel cutter 430 may have ang .ot her shape and di nensi ons. The
di stance sensor 440 may be of any other type than a touch sensor. Next, the

liquid cnystg tlﬁ@r@%e, frad rsi:ﬁ@h% ﬂﬂeﬁﬁpﬁ{dafﬂés?ﬁt/in ﬁl@é(rﬁnﬁﬁg&tag 6@@?‘%@ @

the 15 invention will be described wth refererice to

figure, q [ t napes and, serve the sane .purpos as
| F gs. PE Y & Sndin 17T 1P RRITI B SR BPuRE 4R st R R D RS
over | appi ng xplanatjons will be omtted, This applies also to the

ei ght eent™ P@l gQ\e gfiveitpdhe glass sbsisiatessumtase r i Bragificatlpra struaturedikenthatof the
enbodi nent differs fromthe sixteenth enbodi ment in that the wheel cutter
430 is repivablediniti 410 shogasinFig.adili, mhiOshorctha ieiginethth. toAsentydist mbddien3O0,
t he novable unit 410 has, in the stage followi ng the |aser radiating

mecharsi sdetziBed Ritgai adppiRd] Nh the eiAAbRAINAS ONRY VAN Filg? Q7 Ziefordmet rultfeP41 %R0
which a gas is sprayed to the strip-shaped region 311 on the gl ass

substr at ?ﬁﬁ%nts-ﬁh@olﬂﬁﬁatﬁﬁrﬁyt% \%rnée? WGflerks %aﬂ%gdzg eas4t%]fa£ese h.oorth T PP{;;%ng a
corrprelsse al rfor an I nert gas (such as nitrogem . - IllaF IS |th|

i i aft. 400 . . [
rmnner aBopngs Brte n 5 pRBRTRS HRed L AR EechiRate puthecprip rteed

differently ther fromvx/n];an formng scribed lines. The difference is as
fol | ows. a g cytter ivhesh for saibimge #nd puith 460 replagedawith @ shazingnineanss #0isnot
only heats and nelts and thereby 5 renoves a portion of the polarizer plate
302, but pessihit tanddthel apoheatentiving ipabipitys bApetrotaginon FadtAerentpe, 38 dadding the
gl ass substrate 30l as a result, making the strip-shaped region 311 hot.

The het ghpabRits RaRge rro%fﬁﬁf‘it ?s]ﬂos.kiﬁlett!aefgmf)@@h}fél&ég%ﬁ%bgﬁm\%ﬁd%%%ﬁ%&?\g {)fﬁlgd

fromthe nozzle 451 of the gas spraying nechani

| aser radi atiQy. hani sm 420. This causes the strip-shaped region 311 to
contract %a%\éi %?‘ﬁﬁg%‘sa crack. In this enbodinent, this 10 crack is used as
the crack 312 Neﬁ%\mthe |l iguid crystal panel fabricating apparatus of an

ei ght eent h entid8isHa¥iRE MeansD2 sgddhe seibing meapel 4iatat ang siwpwheving end sesihieg, t o
Figs. 31 and 32. The ei ghteenth enbodinent differs fromthe sixteenth
enbodi nertspediivelyatwithh aliffersutr timang. at When, neftérastiasingd 2@ iseriiing|aae admpldt) the
cutting nechani sm 460. As shown in Fig. 31, the novable unit 410 has, in
the st agscribing unit 66 returns to the stand-by position, the shaving means 202 and the scribing
15 means 14 need to be released by being lifted up so as not to make contact or interfere with the
glass substrate. Thus, the air cylinder that is provided in the stopper/pressing means 79 and
of which the degree and timing of extension are controlled by an unillustrated controller needs
to be provided separately at two different places to individually actuate the tip 79a for the
shaving block and the tip 79b for the scribing block. In the ninth embodiment, as shown in
20 Fig. 18, the shaving means 202 has the shaving cutter described in connection with the first
embodiment fixed to the shaving block with cutter fitting screws 86. However, any of the
shaving cutters used in the cutting methods described in connection with the first to sixth and

eighth embodiments may be applied to the cutting apparatus of this embodiment. When the

deposited film la is shaved, the tip of the shaving means 202 needs to be accurately



15 precedi ng the wheel cutter 430, a cutting nmechani sm 460 conposed of a

bl ade 461 that protrudes at a predeterm ned angle relative to the polarizer
plate 302. This liquid crystal panel fabricating apparatus 400 operates
basically in the same manner as that of the sixteenth enbodi nent descri bed
above, but operates differently thereftemwhen renoving portions of the

pol ari zer plate 302. The difference is as follows. 20 As the cutting

mechani s gh&GEndiPi eRe HrPRE of R AAURARALDE! V‘@ﬁé‘%&'ﬁtﬂ ﬁaggi?okg!)‘? Fgéel?lg;f g%ggiéé{ ate

301, a portion of the polarizer plate 302 is shave as
if b hi : . Strip: ' 311 i d th I
subst r at SPAp SRR Dy, scAnginir SuB B VARS8 he B S 8555 W o Bofor

is eject along the.blade 461. Wth this liquid crystal panel fabricating
appar at u?g‘ﬁdﬁf“cgl( positiry te["‘f’d‘pf er‘m’: §P‘?‘i"ﬂ£ BKeaped02 reqyises @’gifg’ﬁét positiomng, and
addi tion, the cutting mechani sm 460 requires only a mechanical structure.
Thi s nak&ys tinaneedito bg pesitiqned at the fopgsudfepe hf thedzlassi snbsirate & s mossljateliidhefore
exanpl es of the shape of the cutting edge of the blade 461 will be

descr iSbethenshavinge step emcstarted. FUitima2ly, \thé Ipositibh afethbalp gadjustes hapadiety 6§s
section as shown in Fig. 5 32(a), it is possible to shave the pol ari zer

pl at e 303djostiny the GRIBFONIér sobé¥ 12, TARSr 1RIsRspper aPbw 130%hat BEebFiwePin zir@eou&
01. Wth a bl ade

strip-shaped regions 311 exposed on the glass substrate 301.

havi ng aglr Laalt i€ j S n Fig. . in addition.to
the. s SRRFAEAC (CHREE iR A", NIkt mindf shbogiofbol 8 o8 ih
section descki hed, above, the cut. surfaces of the polarizer plate 302 |eft
on the g%é%grssﬁ’ﬁsg{‘?‘ﬁ?%n@ﬁ?s %‘Sif%h‘ibﬁ STV ef M IPeAE Y h r%&é’? F@e‘%‘aﬂpat e
302 | ess kﬁ’if‘tel y to exfoliate accidentally. Moreover, the friction drag
exerted BIPCKR: piHRyever ithe sutting apgls ef thershavisganeass relative)en thei glass pibstrate302
shaved off is reduced. This permts snmoth ejection of the waste strip 302a
al ong 0t heunfacgdmay de. myde hdjastbbladeSpeoificaliya tismigh aiat dikhstratezt; aksis is achicoed bs

shown in Fig. 32(c), in addition to the same advantages as obtained with

the bl adsepatitigrthbdbriabmtalearnt pertioni aft theBhakiag bivekrgiesh that 15 pobsorbsaievie 1
on the waste strip 302a shaved off is further reduced, and the bl ade 46l

itself capshaoRhshieRE Mamshy? than ik cnbs i@%ﬁflé rﬁl}g\nﬁ"gét!% to\/ée['ﬁrtaéﬁdgf"g%oeut

strip-shaped regions 311 are exposed with a sna

havi ng a_ci.[.¢ r QSs [.on_as.sho in Fig. .32(d [ ddjtion ta the
same advgﬁioglglg}sl%é%ﬁo a?r%g@% ?ﬁl‘?e[cg%img\f'\lg%t %W?tﬁéﬁa(@@?ﬂ"cﬁ @%Ft&?‘p@ad’%‘ a
section described aboyve, it is ssj.bje, hy additionally providing, a
rotation® mepnsy#fter she P‘Eﬁl%lf‘ﬁ‘g‘g“"!t“ﬁé t}i‘ﬁﬁq@i"'ﬁ‘g raeans 20¢ éxﬁl‘éﬁé thedepgsised film
circunference of the cutting edge for cutting. This hel ps prolong the
wor kilRg I1pfiseadistedte the apémuBanglen t hi s case, however, it is al so necessary
to additionally provide a nechanismfor ejecting the waste strip 302a.

Next, the cutting apparatus of a tenth embodiment of the invention will be described.

In the ninth embodiment, as shown in Fig. 16(a), the shaving means 202 and the scribing
means 14 are arranged in a row with respect to the direction in which the scribing unit moves,
so that shaving of the deposited film and scribing are performed simultaneously as the
20  scribing unit is moved along one path. In the tenth embodiment, the shaving means 202 and
the scribing means 14 are arranged at an interval equal to the intervals at which scribing is
performed to form strip-shaped sections. Fig. 16(b) shows the positional relationship
between the shaving block 81’ and the scribing block 82’ as seen in a plan view in this

embodiment.



Next, the liquid crystal panel fabricating apparatus of a nineteenth

enbodi nent of the invention will be described with reference to Figs. 33 to
36. The ni net eent h enbodi nent -53 differs fromthe ei ghteenth enbodi nent
in that the cutting nechani sm 460 has a nodified construction. As shown in
Fig. 33, the novable unit 410 has the cwsti ng nechani sm 460 in the stage
precedi ng the wheel cutter 430, and, as shown in Figs. 34 and 35, the
cutting MpGRYssmAPhahaR &riﬁﬁ{%m?f) n@v@gﬁtlﬁG&r@cﬁQnﬁﬁﬁaﬁ% %Rgrﬁpar%w‘% Fig.

predetermned interval v so as ace each other and eac aving a

cutting . l [an tween those blades 462, and, 463 at
Chei r " port i BB LG8 28 PRt Hp AR AR SRlol s fhof pRCHBYEE TR | et o
v, and thu% serves. to _keep the bl ades 462 and 463 constantly at .the
interval 9. eéﬁﬁﬂﬁé@natt“‘é fb‘P"édééhele‘?"ﬁlﬁﬁnM recon spdhat the shaving sigp d¥ perfenmeds
465 is arranged that has, |ike the blade 464, a wdth equal to the

pr edet er firfted Thatrtesval ST bethreen shepshevingmeenne 202684 the steibimgppeansdd ibydjubted,
novabl e unit 41 0. These bl ades 462, 463, and 464 and the support nenber 465
are bui | tasibptadjustisg ol thickness ofiatspaces 264\Stoahe [ritat@4ls, ifedrthe piyh, ra€ hacEdeEiBing
The liquid crystal panel fabricating apparatus 400 structured as descri bed

above 0p§§ pérESrnitASoIBHh ¥triplsHaPed S&EBnSBMRSs, Bs EhiBddiRfent RENESHNL 86 Me hinth
enmbodi ment ~ descri bed above, but operates differently therefrom when
r

I
ol Towa. SOBHAAR R, wa BB URlhg e B Yefolid uff Frd dorihh S B5otdely s

al ong a boundary.between cells on the gl.ass.substrate 301 jn the djrection
of the sHEHPIEE "é“d@smf’ﬁ%dr é@f‘,g qne, Rath, l?Lﬁe‘s Hf‘qg@gt wesefrom "&6‘3“6&]? Sgrgng upt
strip-shaped portion of the polarizer plate 302. Next, the strip-shaped
porti on GROYERECHS & Histance cafresprogdingttathe difich 4p s groove veltese sk savinghef theass
substrate 301 by the blade 464, and is renoved, as a waste strip 302a,
al ongl@ helepbsittd fd6vis dlteady mumphete and then gerfirms pesbiageatorigethap groonet hWihghass
substrate 301 is exposed. Wth this cutting nechani sm 460, the same
advant agdargadongdiighase dubiyratdie serigddt genpledesiaidedpiiéh, d8i5 CrbBe ST M Q¥ dIirdS the
achieved. In addition, since the cutting mechanism 460 is conposed of a
pl ural it %cAbinBlamteRy bd Roved #WB! Rore [titRes¥hdh Nogé tﬁeh@nﬁf Ex'ngééiﬁf%ﬂﬁd III&%]\R:? 1
on the glass Substrate 301 can be changed sinply by 1 nterchangi ng the bl ade
464. Mor [ P wh e or t of. t he bl ades have n out, onl
t hose caﬁcgﬁn atregp‘fllggélg r}lﬁtg‘i e\%?rb &%?Vrﬁ)ﬁfﬁ’a'f 18, ROt NGEGSIATH O %taﬁ@-leoqagqqgeappa}/atus
strip-shaped region 311 can easjly be coped with, and the running costs of
the bl adég t‘ﬂ%éﬁ%éwe@ ‘ébleh e gEibingapnit moyes #@d thishelpsimeke thg Augting: appaeatus
panel fabricating apparatus of a twentieth enbodinent of the 5 invention
wi |l be deswasthidithywidthy diregtionc e Masedyeg, it 37 poFsiblet inedispase neagrodpmase twaste
differs

shaving removing means with ample space at the rear in the movement direction of the

shaving means 202, and this helps alleviate the effects of waste shavings that are left in the
shaved grooves during scribing. In other respects, the cutting apparatus of this embodiment
has basically the same structure as that of the ninth embodiment, and therefore overlapping

20 explanations will not be repeated.
The glass substrate cutting method and apparatus of an eleventh embodiment of the
invention will be described below with reference to Fig. 19. In the ninth embodiment, a
detecting means for detecting an electric signal, which serves as a means for positioning the

tip of the shaving cutter accurately at the top surface of the glass substrate at the start of the



fromthe nineteenth enbodinent in that the pair of bl ades 462 and 463 are
gi ven nodi fied shapes so as to reduce the cutting resistance to the
pol ari zes plate 302. Wien the bl ades 462 and 463 each have a single cutting
edge as in the nineteenth enbodi nent, cutting a thick polarizes plate 302
with theminevitably results in a high.ggtting |oad inposed on their
cutting 10 edges. In other words, the cutting resistance to the polarizes
pl ate 30244 Lah, S S BV e.HRol ar.i - Dl 0, f or ned
%hdv?n%%tgg,rls g:'?&'vx&éu %et:l'lg\ﬁlohﬁﬁf h‘% schﬁ9m "héans il oﬂt]e? 3 ggtg%t tggﬁ}olglﬁlgg o'%g

while being c auses t a- shape I pping at the en

over cone e I in this,enphaodi nent, .as, shown i.n, Fi,g. 37 he

bl ades 46’%}1 %in%l%gg'°§g$eed%°§é&edp?lg{}1n§’§8 ReH tgeépﬁp’éﬁsﬁ f the dg?%‘tF‘Fméﬁ‘F‘i Bre,
two) cuttin dges having snaller and smal|er cutting depths in the
directi oﬁ%‘?dﬁ%ﬁ {R63gs (Sv?r}l pherqsrammable; gontrol apd then ipsitipn dhe sipeaf thy shaviagr ow
D). This reduces the cutting |oad i nposed on each cutting edge, and thus
reduces teangat therigp swicstodrnibe glass substratel aHoreserpmathea 8§dsitedhfilmgatimem or
abovedescri bed problens less likely. Next, the liquid crystal panel

f abri cat inge abiply edrissiond i ifsWhitkiessi andt ot R ITE MayOtaué Ehd ﬂFQﬁHh@ Shding De
described with reference to Figs. 38 and 39. The twenty-first enbodi nent 20

descr i bec . 38 an nent odi rent’
463 aro Moo RnER o P B RBRkE shifile g IpgBinuRRR iR er AR

410 has, LR, i | cutt 30, .a cuttin

mechani sr%!eﬁ%sﬁ)tggg?{h?gﬁg Qé{ggﬁosﬁ% éﬁ%”@@t\%g ﬁl"tstg u(ffﬁf’%é'a%g% ﬁ%ﬁﬁvgnﬁ’ﬁ‘gﬁy ftCa
pair of eel cuiters.466 and 467 arranged coaxially at a predeterm ned

i nterval \%}’ (0%} °§§f’et ShaVifiee MeaRs, 1o, b, gpsitip 'éeiﬂwdﬁe #2HAsS substrat suifasgeleadiog tand
463 shown in Figs. 34 = -55 and 35. Wth this structure, it is possible to
further retgferengenel thattip efgthe sbhwngmesans avithhthe pdge of thesglpssasubsBR2 antipinethet he
wheel cutters 466 and 467 are given an acute cutting edge angle w2 in the
rangel(of wWarsinca3€ eendd the destructionaof tef seribémy uhigt t Thig pteblelh whiikély to arise
preventing the polarizes plate 302 I eft on the glass substrate 301 from

exf ol i at iefigcallg| Aaht Apy ofithd glidd sbBABL il SRR the TN oVTARE I Ulal §h3s $ERgand
467 are given a dianmeter u2 in the range of from5 to 10 mmto secure

suffici eRtz3Racent %IevEK'l‘ﬁ;chrgﬁ&fiﬁEﬁtoﬂ &R feHztot&&c%%ﬁxlisgngHg hen gg%ﬁflénaﬁ)lpﬁéal

speed for fast cutting, secure suffticient nec ren

wheel cut 4 nd, 467..t hensel ves. .Now, su ementary .descriptio

conmon t(%}e? ﬂ%"%?éﬁﬁ’é‘e‘ﬁ?ﬁﬂ‘%" ?R@F]‘R?‘ lﬁ?ffllg\l{% ?Ot%éﬁg‘ﬁ)ﬂmrﬁg edle$s or[b@qgigg-g‘ar_mqtn a
liquid crystal panel fapricating apparatus 400 according to the invention,

strip-s h&i?éﬁi S‘Hﬁ?’f‘ﬁedﬁ e ghaved eangly Mien shesglpssavubstae isus aparh thenerr-filmmigpesitedy ed
by a bl ade or wheel cutter. Meanwhile, if the blade or the |ike reaches the
gl assl>sulpettiont i dgardedhelr thet inathod dhewofintRig. ¥(ajje dearahee porkien rigywledte mo or
the surface of the glass substrate 301 nay be scratched. Such a scratch, in
parti cul aeposited filds foratedeistformedsslong tieeadges of i eargd-asrmab dhss stls@atkbi 80dhet O
break at an unexpected place and causes degradation in its quality. On the

ot her hangy mdlerigal Thy dirkétsWRes vhR& cafding t&lﬂﬁkrtﬁfcﬁné’sg Jegimeg d&;?ﬁited) It 8

plate 302, there exits a very thin adhesive |ayer that bonds em t oget her.

Ther ef or f a r tke is initially so s as
to be Ioglgtetée v(\)n‘f? llﬁlhn?%@gggﬁgl ia@)ggrlaafé?r?dsg Sﬁég cé)l! bt’ gmlr%ﬁgwl?’ ﬁgtog?loaglén' eItn
substrate,.301 in.,addition,.in the mddl e qf .cutting, it |sS nitaqred
and cont 3%'? Wé%h"g{/] %5“26133195?4 'i'?‘ﬁ $havdng gieany, t?.q’rﬁ‘l% ARLQESOREACt Y"“i‘td‘? §H‘§$ gyface
possible to use as the material of the blade a material that is harder than
the pdl arvithigths poriomPhaypg thedimension Snand thep thesseribinggmitds nayed.  Yheations
strip-shaped regions 311 on the glass substrate 301 are given a width in
t he rangeén dfe dontral of the tip ofithe phasting astey areatishebed avitten tie dinmasidntSosPRthat the
This hel ps secure a sufficient effective area on the polarizes plate 302 in

each i nditipiislseturdly droughtinystditadd avithl the glads subs@fte Rarfadel andthdepositbd 1A can
cutting apart to be forned easily w thout degradation in quality. Thus, the

di mensi o sRivedRgitPh aRgiArseblted kﬂohﬁth@%‘a%wtﬁéedeﬁggtegggm dijpghy meﬁmdsshgaﬂ be

achieved easily, in the nineteenth to twenty-fi odi nents |

163 or Wik §oR, PARALEP LR ae el BRI o o RRhs Birich SRR Etibal e,

permt the waste strips 302a of the polarizer plate 302 shaved off to be
ej ected snmoot hly wi thout accumul ating on the blade or the |ike, the blade
or the like is coated wwth Teflon (R) or dianond to prevent the wastes 2a
fromadhering thereto. This prolongs the working life of the blade or the
like. Aliquid crystal panel fabricating apparatus according to the

invention may be 10 structured in any other manner than specifically

descri bed above as enbodi nents, and many variations and nodifications are

e m. - o o N o " -, — - o o



substrate, and Fig. 42 is a vertical sectional view of the glass substrate
after the operation of 5 the liquid crystal panel fabricating apparatus.
Fig. 43 is a perspective view showi ng the appearance of the gl ass
substrate, with the TFT-side surface thereof shown at (a) and the cutting
positions on the color-filter-side surtage thereof shown at (b). Here, as
representatives, the liquid crystal panel fabricating apparatus 400 of the

i gh | : i.g. ' d, . | ade 461 of. i
Ut ng. rae e ORGSRl 1 shB Y i S o s BablE RERSo g, B b2
' ' 32 i . Fi , h ial of which th
i aur o croRfar st ban fie RN s Gelleg, STnads a Thavmedpesraacrnar

i s conposed. of ~a pair Qf a TFT substrate 301 a and a color filter substrate
301b bon lqgo@stdﬁlé?%ltegﬁil@ fem @ pons pisar; the edgoof tha dilm-dspasitad glgss ot thergtt of
substrate cells 51 a and a plurality of color filter substrate cells 51b
ar r angedthedfjgee randitheroreackasshglass subatrateisdrfhdecwithih thaportion.S’ Beltilsedssciéisiaf
pair of a TFT substrate cell 5l1a and a color filter substrate cell 51b is

seal ed | aquive R yssshalwn ivbhefigee, Part o theadtpositsdUilinois esn of the hatchEd psudatinat e
301 a and the color filter substrate 301b, a TFT-side pol arizer pFate 302a

and a cotmerfidurs t4aH-thé | pkaj; i . SOy -as
to cover al1é%r%e&$é$ér§§)t§§ﬁegéderﬁ§ﬁelsl isa%l%?%% Fi gﬁérﬁ e?ﬁ%ﬁ&ﬁ%&%}sg@?ggﬂér iOI{er

plate 30g t: r-filier-.side polarizer. plate. 2bhve§$ .
prot ect i v%’ ?} ?&r}épﬁgﬁ% egntot 8&0{9{@9%513%3%glr‘fﬁg’?‘e&ep lﬁlé WS E‘?l‘& ey shaving
substrate 30l.1is placed on_.the he the liquid crystal panel fabricating
appar at ugmﬁ%{bl% IFaer:t%ﬁE" ReFforgieddn ﬂ%ﬁo)fé dygation t9 formm g shaved groouef.cshaving and o
is noved in one direction (in the direction indicated by the arrow D in

Fi gs. 31saihing & merfonmedén signjlar afiannbies iglaadisectioh S0P apart Hikteftam ao dofret grldong
one Ul of the nutually parallel boundaries Ul, U2, . . . -58 (see Fig.

43) heét wikepachrac ehit thisFembodiatitatviies Ble Hastlibstrads isdsctiBsdInto a%riﬁgﬂéeir{%&eﬁi
the TFTside pol arizer plate 302a is shaved off by the blade 461, and a

st ri p- shapethet&Shg o3tk &h%:(iqeﬂng:e ;@gfbss B @‘Dsd‘ﬂdargpn& t?l?et E&; -It-asslﬂ.b%oft@ ﬁotggtga

30l1a. Subsequently, the whe cutter I's moved al ong Stri

region 3 for Sgf | |ine 312a (see Fig.. 42).. 5. Thereafter, the
gl ass su s%@g% ga)?;aglfrﬂbz rr%(/gg;g %éﬁ%rfﬁ%%il?‘?aﬁgll%@'%‘f’ﬁflﬁ SS\‘)“H% 1S, performedtg farm o
that the_aboye gperation js repeated along the boundaries U2, U3, . . .
successi VEPya )@F‘,’t"i%ea‘@laéggs@ﬁbé?treélﬁél tggach athent at ed through 90 within a
hori zontal plane so that the above operation is repeated al ong the

boundari es Q Thegleventh embpdimeentiagplies3p botir pentting whethod and & eutting agparhms abll,
U2, . . . to formscribed lines 312b (see Fig. 43). 10 Next, the glass
substlpat desgGlbed abaver nkula upsicddor satbingun dilh hizpadiRdglapesvah i an brréfPeaess on
the color filter substrate 301b. Here, however, the operation is perforned

diff whichf th fi T j il ,
i f f er entvhichf the depbiated FRmf i9TsABELdORakulaely THErS h'xli’\s%ﬁ R gl,'o%.ﬁé]'l.l %_f ti?ggégo&'tééd?h%)

it is performed not only al ong the boundaries , V.

bet ween i r r I 51h, i | ocat ed r,i ght
opposi te%lgg 'E:Eﬁ’leQlf’;lstl)%tlléecE ﬁeﬂrﬁ F@%Igéﬁ tggﬁlr%gaéplﬁg% %%) S,S sz\E%tPal_tqe Sét‘_gr’e i meanglcgﬁhl}ﬂ ong
t he boun i M2, e .Fig. 43)..running parallel to and at a

pr edet er ?ﬁﬁﬁeﬁ%all\é\él &h C¥ePB: ?)gggfémﬂgu%d‘gmfggl-#pfﬁl? portion alopg, t8e (fdge @s
form proérudhn .paortions 3 51 aa. Thus, the novable unit 410 is noved in
one dir e€$59 eff]}"ht heevgnthc empedimentii Qe gl pther handarin Gbe Cutting Rpparatud ofahe
41) fromone edge of the glass substrate 301 to another along the two kinds
of bélndaintheembodimentatled tjp of thetshaviog awranyislpositidhed W2 theRass surface of tR ghss a
result, portions of the color-filter-side polarizer plate 302b are shaved

of f by t substratacke thGstart afishaving by deaptatd me?ajo@mn%ﬂh@s@me 3t inddddposigedfilin
42) are exposed alternately on the color filter substrate 301b.

Subsequeby the, usk RE avdeesking Wi j : t i QNS
311 cqang|3t 3}%1usd tg for nl1n§creltagiéﬂﬁ?%%pgecg%?%aﬂ’g&ggszsd@gigééﬂggwgge deAnes!

Ther eaf t giyind iR CHrAcH p%gi*?i%hrd’:}{tﬁe %1?)10} ﬁlers%%%dméa%oa‘%%e Egt%rtwci>ft sl}liaein%. This,

hori zontal pl ane so

however, is difficult to realize with satisfactory accuracy when there are large variations in the



-59 that the above operation is repeated al ong the boundaries T1, T2,

(see Fig. 43) between the color filter substrate cells 351b, which are

| ocated right opposite to the above-nentioned boundaries QL, @, . . . , to
formscribed lines 312e (see Fig. 43). Then, as required, a load is applied
to the glass substrate 301 to cut it ap3dBt along the 5 scribed |ines 312a
to 312e into pairs of a TFT substrate cell 35l1a and a color filter

subst rat gnigigless df3nt Fepolited M, t TR dg) | f}ﬁ,tn? dy | 1Py
42) of the1 cols%r fil tetposuebstra'te 18{ ?erﬁ%%ﬁ (r?lg%toﬁ,eeﬁébo}l( or - lpgtaerr{-agi%}g“

pol ari ze )11 0C between the,scribed lines 312d .and the _ .
scri bed ?Fﬁ%sz&g P glgi%g ra(laénrget%r%gggfsé’g \Qﬁehag%sesélg siF3je fﬁ)'r"tt:hS ﬁEe.V eﬁtﬁieg’bﬁames Thisy,
each pair, the protruding portjon 3 51 as in the TFT substrate cell 3 51 a.
Last |y, &edpaiyviates épéug@n@aﬁh%gﬁw angd CORBIYCHRR O thegmitting 3pPARAtes. 3 53
formed on the inner surface of the protruding portion 35laa to produce the
liquid crystalFipadfeis 89mpgram alustrating thed punciplee of Fhe cuttiay .apparatuseof a ¢welfth
crystal panel 350 fabricated in this way, the TFT-side polarizes plate cell

3 52a§ s esthobimmhe chfathet mvesticey,  dhmbixt einbeditent, theotlitihg SHéthéd &fofhet SSerdth T
substrate cell 3 51 a 15 including the protruding portion 35laa, and the

col or - f i lehdbdimehe delrded 288ieP Mathtref@blce3BARg | & i i al fost
the enti ree out er surfrace oflet he cgl or cfei I tegr Sb%@dggggsgeﬁ&igogwgﬁs, 1o
Mor eover : - SJ i ] ecell 3 52 t.he, colaor-filter-side
pol ari zegh%%legggﬁrggg%lﬂg% g&ggd'?:rtkﬁ%’aass ) al\rlle%‘,%g'a?&g}‘léf1 ?heeﬁaggl%"bezsé ea?‘id
352ba, ingclined surface ich.reflect the rising, angle of the side cutting
edges of ‘B§i¢ 45¢ ﬁr@%jgi.aﬂgﬁbb\?gﬂeg?th‘@ Rieatume VWPIH%Z‘G &ﬂ*ﬁ% KOPHE ar-rPRiPERteat e
cell 3 51 a and the color filter substrate cell 3 51 b are exposed at the
edges on #TABgeMEsy t@pergyl thy glass pubstrated toths sgered by an funilluetratied nbgastve tpnessure
bottom cutting edge of the blade 461. Accordingly, by adjusting the shape

and ditressppyiagoheank sudil adecdt, arid there gpoaksbd brenddoelOfiagd Gpenirtys34cit itervak
descri bed above that offers the desired nmechanical strength of the liquid

crystal pafredpoaditgttoethdasiichest §ceibine! NBEmti0 tRXEQIbiRg infAndl scritR! ki A8S
pl at es. -60 Needless to say, the liquid crystal panel fabricating

appar at Uyt &y ®eliRy tBRRRILEE Fﬁrfg%glrfheggﬁ eiyg hﬁgegﬁgﬂgf prgj)gg}agﬁntof TRy be

used to fabricate the Iiquid crystal p 0 byt cedure as
descri be laci.de |1 when a l.arge-formt, gl as ubstrate is gut
apart i ng (r)n% ??}l |e\ﬂt’dtlﬁ}§ltgl %@’Fdﬁ(‘%‘“&% yopedp f<ﬂ)ra Vg tﬁgtdﬁEQSlRﬁgﬁ“‘t ﬁ%f‘&rﬂ’tefii ‘Hbﬁ‘e
operation descri bed aboye ,naep%ds to be performed in both of the lateral and
| ongi t udi8lAsk Sehsirate i ktne sip o dhescaibingameans &) are frgatadcnma vestical Hime @s geen from
whi ch the gl ass substrate is sectioned, however, the follow ng problem
ari sek®  [thgdiressin o itheipmep¢mentarndsmovertdgethoe  dBlausy & Isenibedi litte Foeis foemerkrigln
Figs. 44 to 48. First, as shown in Fig. 44, when a glass substrate 301
havi ng a bplivathe sbaved| groevedDorined de dhd shaviigmeanss el thiv@bddimeRe cutting needs
to be performed, in the glass substrate cutting step after scribing, along the shaved groove 5
formed in the deposited film. Thus, as shown in Fig. 20(a), the cutter wheel 4a at the tip of
the scribing means 4 needs to be located, as described above, vertically right below the shaved
20 groove 5 as seen from the direction of its movement, but not so accurately in the
frontward/backward direction, i.e., in the direction of the movement of the cutter. The glass
substrate needs to be scribed with a load of about 10 N applied thereto, depending on the

thickness of the glass. Thus, in a cutting apparatus in which the glass substrate is scribed

from below, the upward pressing force exerted by the scribing means 4 may cause the glass



10 X direction, a novable unit 410 having a cutting mechani sm 460, conposed
of, for exanple, a blade 461 to serve as a gl ass substrate exposi ng neans,
foll owed by a wheel cutter 430 is noved in the X direction to shave off and
renove the polarizes plate 302 and sinultaneously perform scribing. Then,
at the sanme tine that the polarizes plaBe-302 is shaved off to expose a
strip-shaped region 311, a scribed line (a crack along which to cut apart)
312 is f qutkedielP1bRRY offiBe Bhikiddd 'R §idgd bhRk jgan 3 :
as shown in Fig. 45, tﬁe rr%vabl egnuniet Aﬁlrgl ha\?lhﬁgé?ﬁgﬁ%fcgﬁgdgggl %P%\?@g by
t he wheel;.cuft ' % in.the Y,diyectian perpendicular to.the

thi 4l duneel 231 Sieul " i, 0] R bRGRRR VERLVE M P

direction i'n't mannér-as 1 n t rec

the pol arizes. plate 302 and, sirultaneously performscribing. In this
cutting WRRGEIY AGtS raydl 468 shayine fReqs In fish irestiopiod umpesietisat | cTheiaancen s
makes it possible to cut apart a 20 gl ass substrate having a polarizes

pl at e bontheel 203chast ¢ itstim aplealpaoling wheel hayinghiupstantially the same dimensionsquidr ed
by a step of sinply cutting apart a gl ass sheet. However, as shown in Fig.
46, wen shdpe asltheleutddiwhezl Amaetheitip dfthe ¥cebingahéans dpaidpfonded of arsoft Gndtéigal
scribed lines 312 formed previously in the X direction, the cutting edge of
the bl adguchbes, polfiiréthaheSruBb&S S atb R Setlurd (A8 gfist bissARRNESh 8 Wkpid j he
gl ass subst ratpgl\;‘ij -61 301, collides peF pengfd%ul arSI y with the lsa%o‘gﬁlﬁgéks "of
the cracks i ' | i.Di ng. .resul t, hown in
Fi'g. a7, Uleflce el 2075 132t LARERMRY ool rBlrb nd S TR 5033 SRR
Cross secgtli bet ween,the cutting.lines, or, as. shown [n Fig. 5 th

ottt ng ahyfeBTpw e g ahSe &t i pbizinga préphing Tote et Bilenchs i ipe
life of th _blﬂ);!fej 461 , thereby 5 jncreasjng the running costs, and al so
degr ades SETHUNG(PAARYy,  dising,e weigtiskrned yeadapphdng meanpto applisa laskalirectie to the
pol ari zi n? plate 312 is shaved off and renoved, it is advisable to run the
bl adel M6 filinrdepasitedasurfage thatinforcedthesfornet with odlsch e glass hibstrite iese@itéd fmayned
previously. A cutting nmethod that avoids this problemw || be described

bel ow wi tdbstrosf @rserateh the pRitg@ive4Amt 0 Bylconkriabts in thidSensitimentNatthd sarft®timle Rat
wheel cutter 430 for scribing is retracted, and 10 the novable unit 410 is

nmoved in tfieh%a% ShbsRAE IO ritel T b¥lobithe BRI fﬁ%g@ f@?e%%\?tgggi?égnﬁaeﬁc?k%@eﬁs S

substrate 301. That is, when the novable unit

di ti f . i t e & | ari | at 02 | d
2o for m oddpl ARG deted i iind Mo RAAERLroll i (E Rt S Pid aheiye ©
t hi tri.p- i 311.. Next,, h in Fig.,L 50, th | ari

bl at e s FOREI ShiCah IFACE lote) Siss bRratg hysecShaking ineand SHAVingihy Hlm-

direction of the glass substrate 301 in the nmanner described earlier. That
is, stri GﬁBQf*&%GU‘%%?@i orfdisamakesritpessibleiedparforemsscgbmgawich therglans subkirate stablyr e
are no scribed lines where the polarizer plate 302 is going to be shaved,
i.e., insedueedstwitiow Hhpathkr efjtarchinglind drenely wdratahingeormotheblice WairtagihhOtheas
noved in the X direction for the first tinme. Thus, the bl ade 461 can

smoot hl y depesited tilie 1g) aBsFigUbRh), #eshatidg WehhOWlonfi@éd.i ding with scribed Iines
20 312. Lastly, as shown In Fig. 51, wth the blade 461 retracted this

]E L)?en{edo%gnt P%xeﬂéf'm%ggglﬁg} El%lr %15%218 i% igHeﬂ't Utdd) DySigpfing 1BEH HohP bR bl
surface opposite to the scribed surface so as to develop the crack in the scribed line.
20  Accordingly, in the ninth to eleventh embodiments, a scribed line is formed along the bottom
of the shaved groove 5, and a load is applied from below the surface opposite to the film-
deposited surface to achieve cutting. By contrast, in the twelfth embodiment, at the same

time that scribing is performed on the bottom surface of the glass substrate, the deposited film

right above the scribed line is shaved to form a shaved groove having a cross section with the



noved in the X direction for the first time so that scribing is perforned
in the X direction of the glass substrate 301 to formscribed lines 312 to
achieve cutting. In this way, by -62 perform ng sectioning in the X
direction, then in the Y direction, and then in the X direction in this
order, through with increased operationgpi-ne, it is possible to greatly
prol ong the working line of the blade and enhance the quality of the liquid

crystal s re [ ' Lo Ry | i pble to
have.t notanye dinfofP 3y WhitkD) TREE, dy Muhiin WEOATE, 4 bite s BPmPE ST sHif
strip-shaped regi,ons 311 in both.directions and then perform scribing.

A ternat Pogt g Srtang, of mese aiChalite pOpORIIAF ATBrPIONN P S Hspedgrocve S
dedi cated, to the shaving and remgval of the polarizer plate and anot her
dedi cat edghb 2Beve; the seriked kingafc.tand & (pilep 206 baviag, alrits (ibra sraeel that ppederately.

10 I ndustrial applicability Methods and apparatuses far cutting apart a

gl ass sulesgagses ayith thquwick isrpladed lonphe aliee, soaastoaplh atciglis eaile appliyaty; tlratgnthea
liquid crystal panel according to the present invention are useful in

t echniXalwitd, @l1dsd P&lofisedo 200 IN. qUindhis WSt &lis PbssiblaYo eviz€ & Tuttihg apparafid that
CLAIMS 1. A nethod of cutting apart a glass substrate having a deposited

filmfor rﬂéﬂnft@ﬁ{eesﬂﬁ‘viag %Wrdegé)ﬂtgd Tt{l’m%{é@rg% %Hg%hgﬁkal?f SXPAR! &HPHE%?! dufting of

removi ng strip-shaped”portions of t eposite M SO as t o expose

cracks saredepSRaRRe SRehiCrePSRbIE Ger SN BsTh oRERIRER A P 2 Rt o

aher 61 . CHEGR GRCTELHSR B HeQ ORISR, { 1BABHGDAMERAIRS cleagng of Bles ABEmod

of cutting apart a gl ass substrate according to claim1l1l, wherein the crack

fornmi ng reEPISE framde tinegmted inso ancuttieg apparptus herpeided edditinsally3 withhe cheavingd

of cutting apart a glass substrate according to claim1, 15 wherein the

cr ackl@ orfoneigpnnehiob i§ oapuble bfbarhackbingrand denvirs orgflask iraygba fisst sakibéd ahea
cutting apparatus and then cleaved on a cleaving machine. In this embodiment, in any of the
steps from the scribing to cutting of the glass substrate, including the securing thereof on the
apparatus, there is no need at all to touch or press the film-deposited surface. This makes it
possible to maintain and protect the quality of the deposited film. Instead of the roller 206, a

15 plate-shaped pressing member that positionally fits the bottom of the shaved groove 5 may be

used to achieve cutting.

Figs. 21 and 22 show a thirteenth embodiment of the invention. This embodiment is
characterized in that, in principle, the step of shaving the deposited film and the step of
scribing are performed as separate steps, and that, in the step of scribing, which is the

20 downstream step, waste portions 11c are formed on the film-deposited surface so that the
glass substrate is supported, at the waste portions 11c formed on the film-deposited surface
thereof, on projections 13a formed on the workpiece stage shown in Fig. 22.

Fig. 21 illustrates how the deposited film 11a is shaved in such a way as to separate

product portions, which are to be used as products such as liquid crystal display devices, and



opposite to the strip-shaped regions. 4. The nethod of cutting apart a

gl ass substrate according to one of clains 1 to 3, wherein the crack
form ng neans is a wheel cutter. 20 5. The nethod of cutting apart a glass
substrate according to one of clainms 1 to 3, further conprising: a

wor kpi ece stage on which the glass subsynate is placed, wherein the glass
substrate consists of product portions and waste portions arranged - 64

al t er nat ro ' i.:ng.

Ut t1 g e ponfof DEHE 22RB6L RS SRR 4 30 RhrRa B GhRaRt b sptsstpe
and, on the rkpjiece sta there are.forne raj ectiQns for supporfin
the gl asglr}bssttf\éget pgbtgbeiqwt(wgtﬁs\ag§lﬁo%Ir?lptéq{gs'fu(pngxpggfnh%gg,& ’*i*ﬁét 3hoveIge ghave .
cutting apart a glass substrate according to one of clainms 1 to 3, wherein
the gl as&Esteithe dspositedfifmblais shayedincKig2ilng mechani smthat shaves of f
and thereby renoves portions of the deposited film 7. The nethod of .
cutting apart Novgl the swerkingsrandeother fratiimag of ahis| enbodimeritOwilh &e edescribedawithe
and a pressing force with which the cutting nmechani sm shaves the deposited

film &r e refetencerianatiatic shohng theofigurehi CRieglassfbsRateBl elik@thednek €ed in the
deposited film 8. The nethod of cutting apart a glass substrate according

LD e MefhbolfiRire deskiBect Wdvelied P ABARKEATG 1QTBAREOR Ln SHEAAIHLAGE 10

shaves of f strip-shaped 15 portions of t eposite I m

[ ' | al . d, .arc-sh d, t | dal
cross. sodrs aatkelRt e 3, MRS SRS r RSBl Bad BT iprces ?%ﬁfpﬁécﬂgf
Lne. bl adi AFEICHHe SPAGRB IS DL baAECHIFd S0 ROBa e PGS SATPAGDG MEAts pISOga

with a width sufficient to permt the cracks to be fornmed. 10. The net hod
of cutti vacusar tFramgands eelativgstor enecedgec nditiatagl 2s0Ac bfiithe glasy substrathelrleishavad
opening angle of the blade is 3 to 6 snaller in a portion thereof away
- 65 fllomgaoaviep 15oarki formeddyead uhillastrted tshaviig Rupar &ti pitches corresponding to the
width-direction dimensions of the waste portions 11c and the product portions 11d. How the
shaved grooves 15 are formed is the same as in the first and second embodiments, and
therefore detailed explanations will not be repeated. The dimensions of the waste portions
11c are determined according to the thicknesses of the glass substrate and the deposited film
15 1la and the conditions related to mechanical strength such as the dimensions of the product
portions 11d and the dimensions of the suction paths 16 shown in Fig. 22. The waste
portions 11, which will eventually be discarded, should be made as small as possible.
However, in the step of breaking (cutting) the glass substrate, in a case where it is cut apart by
applying a load to the surface opposite to the scribed surface, if the waste portions are made
20 too small as compared with the thickness of the glass substrate 11, it may be difficult to
perform cutting. This needs to be taken into consideration when the dimensions of the waste
portions are determined, while seeing to it that they are larger than the minimum required

dimensions of the workpiece stage projections 13a shown in Fig. 22 and described later. The

dimensions of the product portions 11d are determined according to the size of the products,



11. The method of cutting apart a glass substrate according to claim8 or
9, wherein the blade is elongate and has a sane cross-sectional shape

t hroughout a length 5 thereof. 12. The nethod of cutting apart a gl ass
substrate according to claim®6, wherein the cutting nechanismis a

conbi nation of two cutters fixed togethap.at a predeterm ned interval. 10
13. The nmethod of cutting apart a glass substrate according to claim 12,

wherein . 1t LaRPeHsH; 3 i - ped regions are
exposed hﬁﬁ&sﬁﬁwﬁaﬁr&ﬁ?ﬁ?ﬁ%%&{c@%ﬁ per rﬁ%ﬁb{aﬁgltgg? aacbéa B’(??%Sé formed. 15 14.
The met hod of cutd,.ng .apart a gl ass substrate.accardi.ng, to claim®6, wherein
the cutting ne%a%@ﬁftfagesclb%o%ﬁa%}bef siﬁ“ﬂﬁa? o 1 1%-%%& the glasy ?L‘??Sgﬂﬁ\}és
of f porti,ons of thde eposited filmand a hol der portion that holds the

bl ade port F45Red upsi Haghergursd Qrutheiwrykpises stage §B a9 shat whes surface appesitediong
to claim6, 20 wherein the cutting nmechani smshaves off and thereby renoves
port i ons ths shaned sesbassiis eetitfed] mimtils emhpgdiment ghe worlkgrledeestagen EH ugedetospenfprm
force to the glass substrate. 16. The nmethod of cutting apart a gl ass

subst riat ecrtingixdiffgrendfromathenwidbkpivdecstagiers §Hosvniin @86 219 ahd h&eprofecAdnse] FasdndC
force exerted by an el astic nenber. -66 17. The nethod of cutting apart a

gl ass SUt?&!e&@%Q3B%ﬁh§éd]915tsﬂo€/h%rfh@,ﬂlgﬁf"é?%ﬁEﬂﬁategj dﬂgg?sﬁﬁ%ﬁsgﬁgieeﬁé&@% A5 the

substrate, there is provided a non-fi['m deposit

deposi tedfi j 3 d. 18... An ratus for cytti apart | gss
subst r at gi,erH%B dﬁ%ﬁ‘g?pgttcﬁ ;%ilﬁﬁec ﬁ%le R §”§“%$‘E’geu%é8éH% Shaying sierin, {i’pgﬁuﬁég‘% o
substrate _having a deposjted film f?rmed thereon is placed, securing neans
f or sechh%@roieﬁgm@ﬂ 21¢ [pyeb and securely suppertdhe Filmdeposiisdisurfase side pfide waste
wor kpi ece stage, crack formng nmeans for formng cracks on the glass

subst r at @0&Ngs! lcoshesnin thqe'lg lgfrags whichs thes depesided dilinel buhasapeent skdved andhe
cracks, and actuating neans for noving the crack formng neans to a

pr edetler memevkdpodere, osecurehsipppimg ais Lshieuéd ithrguglpalie sidnien patiss 16 bYsthe afame
into a plurality of blocks along the cracks, conprising: a glass substrate

exposi ng negaive ;fr_@isufees’@‘yﬁgfiﬁlg eahP a8 MR EoRRALISMNG. Ofn 1S stePaztib&sl 1ihéd MesO
as to expose strip-shaped regions on the glass substrate,
formed by a scribing cutter 4 right above, as seen in the positional relationship shown in Fig.
22, the shaved grooves 15 formed on the glass substrate 11.  Scribing right above the shaved
grooves 15 is achieved as follows. Relative to the edge A, by the use of a combination of a
15 well-known detecting means, such as an optical sensor, or a positioning jig, a means for
driving the scribing cutter 4, such as a ball screw or a timing belt driven by a servo motor, and
a controlling means, such as a numerical controller, scribed lines can easily be formed at
desired places on the opposite surface of the glass substrate corresponding to the places where
the shaved grooves 11a shown in Fig. 21 are formed. The recesses 13b help prevent the
20  film-deposited portions of the product portions 11d from touching the workpiece stage and
thereby being scratched or destroyed.
In this embodiment, scribing is performed on the surface of the glass substrate

opposite to the film-deposited surface. This makes it possible to perform scribing without

being affected by the deposited film in the scribing step. Moreover, the deposited film on



1 S wherein the cracks are so forned that the glass substrate is cut apart
al ong the strip shaped regi ons exposed thereon by the glass substrate
exposi ng nmeans. 19. The apparatus for cutting apart a glass substrate
according to claim 18, wherein the apparatus uses the nethod of cutting
apart a glass substrate according to 2049ne of clains 1 to 3, 7 to 9, and
12 to 17. 20. The apparatus for cutting apart a glass substrate according

to clai P 0 ; r. e f .maki ng the. gl ass
Subst 1 at & CpaEe RBbAie 15 WRERENE MRS RiTRY RS Kot b B R B BB |
and a st of ki ng the, crack -67 formng neans fqorm cracks gn the gl ass
subst r at g&thffgrq%ﬁieh%ﬁpaﬁ-g?%§V?rb}hecgﬁﬁptqf(r)?éea§ﬂf%rtlhe ?aéf’é trateys ppkd CEF(S’CW%an
to claim18 or 20, wherein the actuating neans noves the gl ass substrate
exposi ng PHRSEHS ofrife derosited dlmslayer: niThis pmbediment i deserabedi abmyeiasra method The
apparatus for cutting apart a glass substrate according to claim18 or 20,
wher ei n théchdfitstthe stepsifshadng spatspogjteddimsis prdotriel andathén §oibing)y peEfansedr e
arranged in a row along a direction in which the actuating nmeans noves. 10

23. The Hopaverd yinckods dastiibabatainey it i8 e@yawScontibh whaleSodforMrtal BEaved grbded 18
or 20, wherein the glass substrate exposing neans and the crack form ng

means ar g5 Bhe tHedckibed' Bhé fljﬁét%)hgdeg.ﬁé Bﬂﬂencg)nﬁ%ﬂﬁ% rﬁ%an@ n%n‘?l%ﬁ&? %‘?Br?}g%eﬁrel% also

i nterval, and nove paralle rection In the actua

noves. 1 for cuttin t gl ass substrate according

to clai n?g%ﬁ%%&feﬁ%ﬁhgg%?o e Oﬁ”éﬂgiﬁg?\fgﬁ Is equal to intervals at

whi ch the gl aﬁs suhstrate is cut apart into strip-shaped blocks. 20 25. The

appar at us f or NeXht § foHteap R cmbodynent of theygysnsioa vill bsdgsaiiped avithrefesencelto Figs

18, 20, and 24, further conprising: detecting neans, controlling neans, and

gui di ng ABandh¢ grirdyemboedimenhdesgtiberks atnyiostenlst witle throshiamipgnafandeptosited fibsiahd on

on a glass surface of the glass substrate on which the deposited filmis

f or mgd@. scribing performed on a glass substrate having a deposited film formed on one surface thereof.
This embodiments deals with a cutting method for a glass substrate having deposited films
formed on both surfaces thereof. This embodiment is the same as the third embodiment in
that a glass substrate 21 is divided into waste portions 21c and product portions 21d. A
workpiece stage 23 having projections 23a and recesses 23b formed at places dimensionally

15 corresponding to those portions is used in both of the shaving and scribing steps. The
shaving of the deposited films is performed, by the use of the workpiece stage 23 having the
projections 23a and the recesses 23b formed as shown in Fig. 23, by first shaving the
deposited film on one surface of the glass substrate having the deposited films formed on both
surfaces thereof, and then turning the glass substrate 21 upside down and shaving the
20  deposited film on the opposite surface. Vertical alignment of the places at which to form

shaved grooves and the places at which to form scribed lines on both surfaces is achieved
easily relative to the edge A by the use of the controlling means mentioned above.  In this

embodiment, it is possible to shave the deposited film on one surface and then on the opposite

surface and then perform scribing on one surface and then on the opposite surface;



-68 26. The apparatus for cutting apart a glass substrate according to
claim 25, wherein the detecting neans extends and contracts vertically
relative to the glass substrate, and has, at a tip thereof, a freely
rotatable rolling probe forned of an elastic 5 material. 27. The apparatus
for cutting apart a glass substrate acedgading to claim26, wherein the
detecting neans operates with a sensing force of 0.2 N (newton) or |less. 10

28. The an%am;éﬁ if Rralé&'géésﬁge @0dhbe f e&%sﬁte?%%ﬁ fhef PeRbrh @&lﬁlﬂégtﬂﬁog@f

clainms 18, 20 d 27 erein the strip-shaped’regions an

cracks arg ic%ra%?lfén egfo%lt osle't&ﬁ ?stogrtﬁn 8 t he ass substrate. 15 29. The

appar at us NS lt%(szcoai'c ing to claim?28,

wherein the work es e.is rotatable throygh 90, 3 The apparatus for
cutting apart %15?{ dé’ﬂ?Bg‘F rnthe ae%ﬁ PR dFW@’Ieg Q%Hae?t%li’ﬁ 4nsd portions
wor kpi ece stage is novable in a direction perpendlcular to a direction in
20 whi ch of hedeppsitad fils @b vjdermamscessumsto fotm crinksarpaemovesl, fand then tiagks &par t
a gl ass substrate according to one of clains 18, 29, and 3 0, wherein the

crack X orcniting ane formed tbrighthe gkpased sttipsihapéd regigs sinng glasasib site. f I tidway,- 69
integrally and are together rotatable in a plane parallel to a surface of

the wor kpi BGRs§ibRAE realize aTMtlﬁéJﬁiéﬂﬂidUaﬁldfd)EutﬁHé ta'ggﬂat%@%&t (F'érrﬁit 3pS caHRg brat e
according to one of clainms 18, 20, 24, 26, , and further

conpri si SBUR gnﬁg \_f\@ﬂ ' r}gﬁ f i.ted
film proggacegm{)y t\r/]ﬁal;} as n‘gﬂ%g (riéf’t%g%édxgggl ng e(raretg%gwétn gt M}ﬁes o?{sdtS 2
gl ass substrate oduc by th rack faqrm ng neans The appar at
Qutt ng. Snaiepahe RIS Eisntrent Secich fom bt FEF APlapzerRtaRE ACRROTRE Tim
renovi ng neans is a negative pressure supplying nmeans, a positive pressure
suppl yi ngPriahn'®, 2 gim éhlsk Sueh p§ R desin fidrp| Qpressatice. filg withaut hsnar affastedt iy the
cutting apart a glass substrate according to one of clains 18, 20, 24, 26,
27, 28) 3¢sengedoBthe deposibesk Sim. t Heis gb dwsumieogoodittat ehe peiseg imeentioni Magn be
cutting nmechani smthat shaves off and
carried out in any other manner than specifically described above as embodiments, and that
various variations and modifications are possible within the scope of the invention.
In the following part of the specification, liquid crystal panels and apparatuses for
fabricating them according to the invention will be described with reference to the drawings.
15  First, the liquid crystal panel of a fifteenth embodiment of the invention will be described in
detail. Fig. 24 is a perspective view showing the appearance of the liquid crystal panel of the
fifteenth embodiment, with the obverse side shown at (a) and the reverse side shown at (b),
and Fig. 25 is a vertical sectional view of the liquid crystal panel.
This liquid crystal panel 350 is composed of a pair of substrate cells 351a and 351b
20 bonded together with liquid crystal sealed in between (here, the substrate cell 351a is a TFT
substrate and will hereinafter be referred to as the “TFT substrate cell” also; the substrate cell
351b is a color filter substrate and will hereinafter be referred to as the “color filter substrate

cell” also). One end of the TFT substrate cell 351a protrudes from one end of the color filter

substrate cell 351b to form a protruding portion 351aa, and connection terminals 353 by way



t hereby renoves portions of the deposited film the apparatus further
conprising: a fine-adjusting neans for guiding a tip of a blade portion of
the cutting mechanismto a position on a glass surface of the gl ass
substrate on which the deposited filmis formed. 20 35. The apparatus for
cutting apart a glass substrate accordi-gg-to one of clains 18, 20, 24, 26,
27, 29, 30, and 33, wherein an elongate opening is fornmed in the workpi ece

stage, thg @%}p&t}ﬁgegpaégxgsgﬁg% e iRGers e dbIRAB &S tASinh& ézﬁfam?mofe%r%{re&hg{gte he

openi ng, ubstrate exposi ng neans bel ng di spose pPposSi

to the crack f . Nngnmeans across the gl as ubstrate, th rack..formn
means and Oﬁhoé’ g%lg 5 & Bbtﬁ’fsreafoémg%bo&Peﬁﬂg}?&azgf B PRRYertSH iy E?&ﬁ?ﬁ\?seed pHQteghe
actuating, neans. 36. . The apparatus for cutting apart a _glass substrate
accor di nget Wapan%?@,‘l’ AR &lasshthah ovignathe 1@8@5?’6’&@@1’%%8@ ineeEIpsated im a
cutting nechanismthat shaves off and thereby renoves portions of the
deposi t edighid mystahdlisplay devied, | receiviss plocteid Hietlndnd tagkievesnilisplay emp éet ligwida
traveling direction thereof, the roller being noved together with the gl ass
10 subist reagseal @aed360lg nmeans by the actuating neans so as to roll on the
strip-shaped regions on the glass substrate while pressing the strip-shaped

regi ons, and, Maelgdif @rfstAPanbos 50 MY ERANA foP"URB ik eré‘dkﬁflﬁﬁuidt stgi ?%?1(%

substrate is held on the workpi ece stage by a conposite force o
wi th whi i he [ : | bstrat e on the. workpjece
otage, s feorBouif il B3 POIRRA: SEHL 3324 dfs 25 eRF b0 e ahle rRBLELRE T
gl ass subsirate, a for with which the roller, while rollin presses
the stri a@%%ee&elﬁg*gilsﬁgg 33T, Topmecy% amas Hopves the eHiye apras theselieis, the
substrate according to claim 36, wherein the crack form ng neans is a wheel
cutter, &elarizReplais3Re is locpisdrandthesidg of she TPD snbsteats edl! 3@ andswill hereinafter
substantially sanme shape and di nensions as the wheel cutter. 38. Aliquid
crystHl peneferred tpasthd “OF Tesidrapalarider plabsteldtadsor tHel poldrized pldtet 35QbtiH Ricatst ton
liquid crystal sealed in between and with pol arizer plates bonded to outer
surf aces thé sitlbof shebsdlorcfilerGabstate cell 351b and will hereinafier be referred to as the color-
filter-side polarizer plate cell” also). From the viewpoint of the functions required of the
polarizer plates 352a and 352b, they simply have to cover the display area (not shown); that is,
they have only to be made substantially equally large and arranged so as to face each other
15 with the substrate cells 351a and 351b sandwiched in between. In the liquid crystal panel
350 of this embodiment, however, the TFT-side polarizer plate cell 352a is extended so as to
cover the outer surface of the protruding portion 351aa. The reason is as follows.
The substrate cells 351a and 351b constituting the liquid crystal panel 350 are each
very thin, for example about 0.4 to 0.7 mm when formed of glass. Thus, while they have
20 increased mechanical strength where they are bonded together to have twice the thickness, i.e.,
over and around the display area, the protruding portion 351aa, where the TFT substrate cell
351a alone appears and is as thick as it is, has low mechanical strength. On the other hand,

the TFT-side polarizer plate cell 352a is about 0.2 to 0.6 mm thick, and this thickness is

exploited to reinforce the protruding portion 351aa. This is the reason that the TFT-side



-71 wherein at |east one end of one of the substrate cells protrudes from
at | east one end of the other of the substrate cells so as to forma
protruding portion, connection termnals by way of which the liquid crystal
panel is driven is formed on an inner surface of the protruding portion,
and the polarizing plate so extends as-#6-cover an outer surface of the
protruding 5 portion. 39. The liquid crystal panel according to claim 38,

wher ei n gdRAserlatk 281l B@h@rs: S&éhdRl 3bas Ks’ﬂl&&/e} e éuﬁiqah%f%q%%g%ﬂrngﬁo’x‘@%goﬁr R

edges of the substrate cells. 10 I quid crystal pane

Dot woon Sai ok rieeses 80 RECHRAT e b Mo g oBb s B B

cells, wherei dges of the polarizes plates are so forned as to have a
verti cal Ettﬁ%ﬁqg a3rystal pane hsega‘ﬁslﬁpﬁﬁgrfm&héln? RasRde angthsr @r ppembladkinto e
cells. 41. The liquid crystal panel according to claim40, wherein the
edges ar dqpidcarysieldisplayadeviegyleen ifriyéy hit badroppedithe pratrudingyportion 36 14435 less
relative to the outer surfaces of the substrate cells. 20 42. The liquid
cryst @l phelelto becrackkidng deforaled) on brbkendter @irierr enovabl e protective filns are
| aid on outer surfaces of the polarizes plates so as to be integral

therewith.  The fhdchadivaPi@hathUosffBe prRRUHRB! po%ioR B4 dak 'BESsistRIAGEN,
the apparatus fabricating a plurality of the liquid crystal panel according
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of pairs, arrange acent to one anot her, s su

t th ith,liquid cr | seal ed i n.hetween _ and that _has pol arizer

bl ates botseRtarispfisiasti 3575 a3E helalar BEhe RgHHiRG PAIORGSAGS | Bulit Wilover
exposi ng neans for renoving strip-shaped portions of the polarizer plates
so as t o vaygloslasssis exposeH gubwarde g Spdargridthsearg seavisedsbasweemths; otherdedges of the

10  polarizer plates 352a and 352b and the edges of the substrate cells 351a and 351b.

Moreover, the edges 352aa and 352ba of the polarizer plates 352a and 352b are all so
formed as to have a vertical section that becomes thinner and thinner toward the substrate
cells 351a and 351b. Specifically, these edges 352aa and 352ba are formed so as to have
inclined or curved surfaces by a laser radiating mechanism 420 or cutting mechanism 460

15  provided in the liquid crystal panel fabricating apparatus that will be described in detail later.
This prevents, when the liquid crystal panel 350 is transported from one place another or
assembled into a liquid crystal display device, the edges 352aa and 352ba (especially at
corners) of the polarizer plates 352a and 352b from being caught accidentally, and thereby
prevents exfoliation. In a case where protective films are formed on the outer surfaces of

20  the polarizer plates 352a and 352b so as to be integral therewith, the above structure prevents
exfoliation of those films from the polarizer plates 352a and 352b.

Now, the preferred configuration of the edges 352aa and 352ba will be described. To
evaluate various configurations of the edges 352aa and 352ba, by using, as a representative,

the liquid crystal panel fabricating apparatus 400 of the eighteenth embodiment described in



crack formng neans for formng cracks so as to permt the glass substrate
to be cut apart along the strip-shaped regi on exposed thereon by the gl ass
substrat e exposi ng neans, 10 wherein the glass substrate is cut apart al ong
the cracks. 44. The apparatus for fabricating a liquid crystal panel
according to claim43, wherein the gl asg7substrate exposing neans is a

| aser radiating nmechanismthat irradiates the polarizer plates with a
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47. The appasth usThegesultaigre showing Fig.126qui d crystal panel according to claim
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panel according to claim48 or 49, wherein the first and second glades are

a pair ofandM38eh, &ibliRionh Jf prbRetive BN, Al Yedi@R8dTGhe adhesive bonding together the

substrate cells 351a and 351b and the polarizer plates 352a and 352b.  For different ranges of

inclination angles g, the result of the evaluation of each item was classified into one of three

grades, specifically good, fair, and poor. As shown in Fig. 26, when the inclination angle g

15 is in the range of from over 90° to 135°, good or fair properties are obtained in all of the items.

Thus, the preferred configuration of the edges 352aa and 352ba is forming them as surfaces

inclined at an angle in that range.

It is to be noted that the preferred condition found out in the above experiments

applies in cases where the edges 352aa and 352ba are formed so as to have inclined surfaces.

20 Needless to say, the edges 352aa and 352ba may be formed to have curved surfaces instead so

long as they have a vertical section that becomes thinner and thinner toward the substrate cells

351a and 351b. The substrate cells 352aa and 352ba may be formed of any other material

than glass. Where fabrication efficiency is not given the highest priority, the bonding of the

polarizer plates 352a and 352b may be achieved by first cutting apart individual substrate



coaxially, each having a cutting edge angle in a range of from30 to 90. 20
51. The apparatus for fabricating a liquid crystal panel according to claim
50, wherein the wheel cutters constituting the first and second bl ades have
a dianeter in arange of from5 nmto 10 nm 52. The apparatus for
fabricating a liquid crystal panel accoudi-ng to claim48 or 49, -74
wherein the first and second bl ades are both relatively novable only in a
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in the direction in which they shave the polarizer plates. 5 53. The
apparatuéu?%r fabricating a liquid crystal panel according to one of clains
48, 49, and 5%{ mﬂere'n the first and second bl ades _are so arranged .t hat
cutting edges Naverlyid erystabpanchiabricaiinganparatyses a¢rording & theipkantign avhialparss
The apparatus for fabricating a liquid crystal panel according to one of

cl ai ns 43Buitablel o faktiddte thehbquwid nerystal panedl @ S0odestiibedt abayet el bet désomgbed with
mechani sm has a coating forned thereon so that renoved portions of the

pol ar i5zerefpteateto the drawingslheHewt theiguial criftabpanel BSO aPMHBFidited Wilibe described
fabricating a liquid crystal panel according to one of clains 47 to 49 and
51, wher gpétifidaRly sck formng means is a wheel cutter. 20 56. The apparatus
for fabricating a liquid crystal panel according to claim55, further

abricating a Tiquid crystal panel according to claim S5, further
ubst 1 at & expatehd i Rand Lol AR By A yitalinlEata Shdeehl elodiniyfof B

apparatus for, fabricating.a  liquid crystal panel according to_ claimsé6,
PP invention will ge clesgrlbed. (Hg. 2% 1>s/ a persgectwe \?iew schemgatlcally showing the

appearance of the liquid crystal panel fabricating apparatus of the sixteenth embodiment, and

10  Fig. 28 is an enlarged view of a principal portion of the glass substrate. As shown in Fig. 27,
the liquid crystal panel fabricating apparatus 400 is composed essentially of a bed (not shown)
serving as a workpiece stage, on which a strip-shaped glass substrate 301 having a polarizer
plate 302 bonded on the top surface thereof is placed, and a movable unit 410 horizontally
movable over the bed. The movable unit 410 has a laser radiating mechanism 420, a wheel

15  cutter 430 for scribing, and a distance sensor 440 fitted thereto so as to protrude downward.
These move together with the movable unit 410.

The laser radiating mechanism 420 is a CO2 laser device as used in a common laser
cutting/shaping machine, and emits a high power laser beam. The wheel cutter 430, as will
be described later, forms cracks in the glass substrate 301 to permit it to be cut apart. The

20  wheel cutter 430 has a diameter ul of about 2.5 mm, and has an obtuse cutting edge angle w1
of about 120 to 150° (see Fig. 29). The wheel cutter 430 is supported through a spring or air
spring on the movable unit 410 so as to apply a predetermined pressing force to the glass
substrafe 301. The distance sensor 440 is a touch sensor for detecting the displacement of

the top surface of the polarizer plate 302 on the glass substrate 301 placed on the bed, and is
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& xmbC %ext, the llal?lld crystal panel fabricating apparatus of a seventeenth embodiment of the

15 invention will be described with reference to Fig. 30. In this figure, such portions as have
the same names and serve the same purposes as in Figs. 27 to 29 are identified with the same
reference numerals, and overlapping explanations will be omitted. This applies also to the
eighteenth to twenty-first embodiments described later. The seventeenth embodiment differs
from the sixteenth embodiment in that the wheel cutter 430 is replaced with a gas spraying

20 mechanism 450. As shown in Fig. 30, the movable unit 410 has, in the stage following the
laser radiating mechanism 420, a gas spraying mechanism 450 having a nozzle 451 through
which a gas is sprayed to the strip-shaped region 311 on the glass substrate 301. The gas
sprayed through the nozzle 451 is, for example, compressed air or an inert gas (such as

nitrogen).
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5 removes a portion of the polarizer plate 302, but simultaneously heats the strip-shaped region

311 exposed on the glass substrate 301 as a result, making the strip-shaped region 311 hot.

The hot strip-shaped region 311 is then rapidly cooled by the gas sprayed from the nozzle 451

of the gas spraying mechanism 450, which follows the laser radiating mechanism 420. This

causes the strip-shaped region 311 to contract and produce a crack. In this embodiment, this
10  crack is used as the crack 312.

Next, the liquid crystal panel fabricating apparatus of an eighteenth embodiment of the
invention will be described with reference to Figs. 31 and 32. The eighteenth embodiment
differs from the sixteenth embodiment in that the laser radiating mechanism 420 is replaced
with a cutting mechanism 460. As shown in Fig. 31, the movable unit 410 has, in the stage

15 preceding the wheel cutter 430, a cutting mechanism 460 composed of a blade 461 that
protrudes at a predetermined angle relative to the polarizer plate 302.

This liquid crystal panel fabricating apparatus 400 operates basically in the same
manner as that of the sixteenth embodiment described above, but operates differently
therefrom when removing portions of the polarizer plate 302. The difference is as follows.

20  As the cutting mechanism 460 moves along the boundary between cells on the glass substrate
301, a portion of the polarizer plate 302 is shaved off by the blade 461 as if by a wood chisel,
and a strip-shaped region 311 is exposed on the glass substrate 301. The waste strip 302a of
the polarizer plate 302 shaved off is ejected along the blade 461.

With this liquid crystal panel fabricating apparatus 400, it is easy to form strip-shaped
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y2Z10%&' (R(ayL@otk0pdaisib)e- tcs Shave the polarizer plate 302 with a constant width. This helps
stabilize the width of the strip-shaped regions 311 exposed on the glass substrate 301. With
a blade having a trapezoidal cross section as shown in Fig. 32(b), in addition to the same
advantages as obtained with the blade having a C-shaped cross section described above, the
cut surfaces of the polarizer plate 302 left on the glass substrate 301 are inclined. This
10 makes the polarizer plate 302 less likely to exfoliate accidentally. Moreover, the friction
drag exerted by the blade 461 on the waste strip 302a of the polarizer plate 302 shaved off is
reduced. This permits smooth ejection of the waste strip 302a along the blade 461.
With a blade having a semicircular cross section as shown in Fig. 32(c), in addition to
the same advantages as obtained with the blades described above, the friction drag exerted by
15 the blade 461 on the waste strip 302a shaved off is further reduced, and the blade 461 itself
can be produced easily. It should be noted, however, that the strip-shaped regions 311 are
exposed with a smaller width. With a blade having a circular cross section as shown in Fig.
32(d), in addition to the same advantages as obtained with the blade having a semicircular
cross section described above, it is possible, by additionally providing a rotation mechanism
20  for rotating the cutting edge, to use the whole circumference of the cutting edge for cutting.
This helps prolong the working life of the blade 461. In this case, however, it is also
necessary to additionally provide a mechanism for ejecting the waste strip 302a.

Next, the liquid crystal panel fabricating apparatus of a nineteenth embodiment of the

invention will be described with reference to Figs. 33 to 36. The nineteenth embodiment
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construction.  As shown in Fig. 33, the movable unit 410 has the cutting mechanism 460 in
the stage preceding the wheel cutter 430, and, as shown in Figs. 34 and 35, the cutting
mechanism 460 has a pair of blades 462 and 463 arranged at a predetermined interval v so as
5 to face each other and each having a cutting edge and a blade 464 arranged between those
blades 462 and 463 at their bottom. The blade 464 has a width equal to the predetermined
interval v, and thus serves to keep the blades 462 and 463 constantly at the interval v.
Between the blades 462 and 463 at their top, a support member 465 is arranged that has, like
the blade 464, a width equal to the predetermined interval v. The support member 465 is
10 supported by the movable unit 410. These blades 462, 463, and 464 and the support member
465 are built into a single unit with screws or rivets for easy replacement.

The liquid crystal panel fabricating apparatus 400 structured as described above
operates basically in the same manner as that of the eighteenth embodiment described above,
but operates differently therefrom when removing portions of the polarizer plate 302. The

15 difference is as follows. As shown in Figs. 33 and 36, as the cutting mechanism 460 moves
along a boundary between cells on the glass substrate 301 in the direction of the shorter sides
thereof, first, the blades 462 and 463 cut apart a strip-shaped portion of the polarizer plate 302.
Next, the strip-shaped portion of the polarizer plate 302, thus cut apart, is shaved off the glass
substrate 301 by the blade 464, and is removed, as a waste strip 302a, along the blade 464.

20  Simultaneously, a strip-shaped region on the glass substrate 301 is exposed.

With this cutting mechanism 460, the same advantages as achieved by the eighteenth
embodiment described above are achieved. In addition, since the cutting mechanism 460 is

composed of a plurality of blades, for example, the width of the strip-shaped region 311 on

the glass substrate 301 can be changed simply by interchanging the blade 464. Moreover,
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costs of the blades themselves are effectively reduced.
Next, the liquid crystal panel fabricating apparatus of a twentieth embodiment of the
5 invention will be described with reference to Fig. 37. The twentieth embodiment differs
from the nineteenth embodiment in that the pair of blades 462 and 463 are given modified
shapes so as to reduce the cutting resistance to the polarizer plate 302. When the blades 462
and 463 each have a single cutting edge as in the nineteenth embodiment, cutting a thick
polarizer plate 302 with them inevitably results in a high cutting load imposed on their cutting
10 edges. In other words, the cutting resistance to the polarizer plate 302 is high, and this
invites the polarizer plate 302 to be deformed while being cut or causes delta-shaped chipping
at the end of cutting. To overcome these problems, in this embodiment, as shown in Fig. 37,
the blades 462’ and 463’ are each provided with a plurality of (in the figure, two) cutting
edges having smaller and smaller cutting depths in the direction of cutting (in the figure, the
15 direction indicated by an arrow D). This reduces the cutting load imposed on each cutting
edge, and thus reduces the cutting resistance to the polarizer plate 302, making the above-

described problems less likely.

Next, the liquid crystal panel fabricating apparatus of a twenty-first embodiment of the
invention will be described with reference to Figs. 38 and 39. The twenty-first embodiment
20 differs from the nineteenth embodiment in that the pair of blades 462 and 463 are replaced
with wheel cutters. As shown in Fig. 38, the movable unit 410 has, in the stage preceding to
the wheel cutter 430, a cutting mechanism 460, and, as shown in Fig. 39, this cutting
mechanism 460 has a pair of wheel cutters 466 and 467 arranged coaxially at a predetermined

interval v so as to face each other, instead of the pair of blades 462 and 463 shown in Figs. 34
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angle w2 in the range of from 30 to 90° to secure a sufficient cutting depth while preventing
the polarizer plate 302 left on the glass substrate 301 from exfoliating accidentally at a cut
5 edge thereof. The wheel cutters 466 and 467 are given a diameter u2 in the range of from §
to 10 mm to secure sufficient space for their rotation shaft, to secure sufficient peripheral
speed for fast cutting, and secure sufficient mechanical strength in the wheel cutters 466 and
467 themselves.

Now, supplementary descriptions common to the eighteenth to twenty-first
10  embodiments will be given. In a liquid crystal panel fabricating apparatus 400 according to
the invention, strip-shaped portions of the polarizer plate 302 are shaved off and removed by a
blade or wheel cutter. Meanwhile, if the blade or the like reaches the glass substrate 301, the
cutting edge of the blade or the like may chip, or the surface of the glass substrate 301 may be
scratched.  Such a scratch, in particular, is undesirable because it causes the glass substrate
15 301 to break at an unexpected place and causes degradation in its quality. On the other hand,
in reality, between the glass substrate 301 and the polarizer plate 302, there exits a very thin
adhesive layer that bonds them together. Therefore, the cutting edge of the blade or the like
is initially so set as to be located within the adhesive layer so as not to reach the glass
substrate 301, and in addition, in the middle of cutting, it is monitored and controlled by a
20 position sensor 440. Alternatively, it is also possible to use as the material of the blade a

material that is harder than the polarizer plate 302 but softer than the glass substrate 301.
The strip-shaped regions 311 on the glass substrate 301 are given a width in the range
of from 1 to 3 mm, preferably in the range of from 1 to 2.5 mm. This helps secure a

sufficient effective area on the polarizer plate 302 in each individual liquid crystal panel, and
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etween the pair of blades 462 and 463 or wheel cutters 466 and 467 in the range stated above.

Moreover, to permit the waste strips 302a of the polarizer plate 302 shaved off to be
ejected smoothly without accumulating on the blade or the like, the blade or the like is coated
with Teflon (R) or diamond to prevent the wastes 2a from adhering thereto. This prolongs
the working life of the blade or the like.

A liquid crystal panel fabricating apparatus according to the invention may be
structured in any other manner than specifically described above as embodiments, and many
variations and modifications are possible within the scope of what is claimed as the invention.
For example, the glass substrate 301 and the polarizer plate 302 are bonded together with any
type of adhesive, examples including common acrylic- or silicone-based adhesives. In the
nineteenth to twenty-first embodiments in particular, the polarizer plate 302 is shaved off by
the blade 465, and therefore it is advisable to select a type of adhesive that can easily be
shaved off while offering sufficiently strong adhesion to produce acceptable products. It is
advisable to bond a protective laminate film on the surface of the polarizer plate 302, because
then, by removing the protective laminate film when products are shipped, it is possible to
remove molten particles and cullet (fine glass particles used when glass is cut) deposited on
the surface. In the embodiments described above, the movable unit 410 moves relative to
the bed; alternatively, the bed may be made movable together with the glass substrate 301
placed thereon.

Next, how the liquid crystal panel 350 described earlier is fabricated by the use of a

liquid crystal panel fabrication apparatus 400 as described above will be described in detail
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5 the liquid crystal panel fabricating apparatus. Fig. 43 is a perspective view showing the
appearance of the glass subst;ate, with the TFT-side surface thereof shown at (a) and the
cutting positions on the color-filter-side surface thereof shown at (b). Here, as
representatives, the liquid crystal panel fabricating apparatus 400 of the eighteenth
embodiment (see Fig. 31) is used, and, as the blade 461 of its cutting mechanism 460, a blade
10 having a cutting edge with a trapezoidal cross section (see Fig. 32(b)) is used.
First, as the material of which the liquid crystal panel 350 is formed, a glass substrate
301 is prepared that is composed of a pair of a TFT substrate 301a and a color filter substrate
301b bonded together. This glass substrate 301 has a plurality of TFT substrate cells 51a
and a plurality of color filter substrate cells 51b arranged adjacent to one another in a grid-like
15 pattern. Between each pair of a TFT substrate cell 51a and a color filter substrate cell 51b is
sealed liquid crystal. Moreover, to the outer surfaces of the TFT substrate 301a and the
color filter substrate 301b, a TFT-side polarizer plate 302a and a color-filter-side polarizer
plate 302b are respectively bonded so as to cover all the TFT substrate cells S1a (Fig. 40).
The TFT-side polarizer plate 302a and the color-filter-side polarizer plate 302b have
20 protective films laid on the outer surfaces thereof.
Next, the glass substrate 301 is placed on the bed of the liquid crystal panel fabricating
apparatus 400, with the TFT substrate 301a up. Then, the movable unit 410 is moved in one

direction (in the direction indicated by the arrow D in Figs. 31 and 18) from one edge of the

glass substrate 301 to another along one Ul of the mutually parallel boundaries Ul, U2, . . .
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along the strip-shaped region 311a to form a scribed line 312a (see Fig. 42).

5 Thereafter, the glass substrate 301 is moved translationally within a horizontal plane
so that the above operation is repeated along the boundaries U2, U3, . . . successively. Next,
the glass substrate 301 is rotated through 90° within a horizontal plane so that the above
operation is repeated along the boundaries Q1, Q2, . . . (see Fig. 43) perpendicular to the
boundaries U1, U2, . . . to form scribed lines 312b (see Fig. 43).

10 Next, the glass substrate 301 is turned upside down, and the above operation is
repeated on the color filter substrate 301b. Here, however, the operation is performed
differently from when performed on the TFT substrate 30la. Specifically, it is performed
not only along the boundaries V1, V2, . .. (see Fig. 43) between the color filter substrate cells
351b, which are located right opposite to the above-mentioned boundaries U1, U2, . . ., but

15 also along the boundaries W1, W2, . . . (see Fig. 43) running parallel to and at a
predetermined distance from those boundaries V1, V2, . . . in order to form protruding
portions 35laa. Thus, the movable unit 410 is moved in one direction (in the direction
indicated by the arrow D in Figs. 31 and 41) from one edge of the glass substrate 301 to
another along the two kinds of boundaries alternately, in the order V1, W1, V2, W2, .. ..

20 As a result, portions of the color-filter-side polarizer plate 302b are shaved off by the
blade 461, and strip-shaped regions 311c and 311d (see Fig. 42) are exposed alternately on the
color filter substrate 301b. Subsequently, the wheel cutter 430 is moved along the strip-

shaped regions 311c and 311d to form scribed lines 312¢ and 312d (see Fig. 42).

Thereafter, the glass substrate 301 is rotated through 90° within a horizontal plane so
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5 scribed lines 312a to 312e into pairs of a TFT substrate cell 351a and a color filter substrate
cell 351b. At this time, the portions 354 (hatched in Fig. 42) of the color filter substrate
301b (including the color-filter-side polarizer plate 302b) located between the scribed lines
312d and the scribed lines 312d are removed as unnecessary portions. This produces, in
each pair, the protruding portion 351aa in the TFT substrate cell 351a. Lastly, a COG or
10 FPC is connected to the connection terminals 353 formed on the inner surface of the
protruding portion 351aa to produce the liquid crystal panel 350 as an end product (see Fig.
24).
In the liquid crystal panel 350 fabricated in this way, the TFT-side polarizer plate cell
352a is so bonded as to cover almost the entire outer surface of the TFT substrate cell 351a
15  including the protruding portion 351aa, and the color-filter-side polarizer plate cell 352b is so
bonded as to cover almost the entire outer surface of the color filter substrate cell 351b.
Moreover, the TFT-side polarizer plate cell 352a and the color-filter-side polarizer
plate cell 352b are so cut as to have, at their edges 352aa and 352ba, inclined surfaces which
reflect the rising angle of the side cutting edges of the blade 461. Moreover, the width with
20 which the TFT substrate cell 351a and the color filter substrate cell 351b are exposed at the
edges on their outer surfaces is equal to about half the width of the bottom cutting edge of the
blade 461. Accordingly, by adjusting the shape and dimensions of the blade 461, it is

possible to obtain a structure as described above that offers the desired mechanical strength of

the liquid crystal panel and the desired resistance to exfoliation of the polarizer plates.
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5 crystal panels in this way, the cutting operation described above needs to be performed in
both of the lateral and longitudinal directions (X and Y directions). Depending on the order
in which the glass substrate is sectioned, however, the following problem arises. Now, how
this problem arises will be described with reference to Figs. 44 to 48. First, as shown in Fig.
44, when a glass substrate 301 having a polarizer plate 302 bonded thereto is sectioned in the
10 X direction, a movable unit 410 having a cutting mechanism 460, composed of, for example,
a blade 461 to serve as a glass substrate exposing means, followed by a wheel cutter 430 is
moved in the X direction to shave off and remove the polarizer plate 302 and simultaneously
perform scribing. Then, at the same time that the polarizer plate 302 is shaved off to expose
a strip-shaped region 311, a scribed line (a crack along which to cut apart) 312 is formed
15 along the mid line on the strip-shaped region 311. Then, as shown in Fig. 45, the movable
unit 410, having the blade 461 followed by the wheel cutter 430, is moved in the Y direction
perpendicular to the X direction in the same manner as in the X direction to shave off and
remove the polarizer plate 302 and simultaneously perform scribing. In this cutting method,
the blade 461 is run in front of the wheel cutter 430. This makes it possible to cut apart a
20 glass substrate having a polarizer plate bonded thereto in a period of time roughly equal to the
time required by a step of simply cutting apart a glass sheet.
However, as shown in Fig. 46, when the blade 461 is moved in the Y direction

perpendicular to the scribed lines 312 formed previously in the X direction, the cutting edge

of the blade 461, which is pressed against the strip-shaped region 311 on the glass substrate
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10  the movable unit 410 is moved in the X direction with only the blade 461 pressed against the
glass substrate 301. That is, when the movable unit 410 is moved in the X direction for the
first time, the polarizer plate 302 is shaved and removed to form a strip-shaped region 311,
but no scribed line 312 is formed in this strip-shaped region 311.
Next, as shown in Fig. 50, the polarizer plate is shaved and simultaneously scribing is
15  performed in the Y direction of the glass substrate 301 in the manner described earlier. That
is, strip-shaped regions 311 and scribed lines 312 are formed. Here, there are no scribed
lines where the polarizer plate 302 is going to be shaved, i.e., in the strip-shaped regions 311
formed when the movable unit 410 was moved in the X direction for the first time. Thus,
the blade 461 can smoothly shave the glass substrate 301 without colliding with scribed lines
20 312
Lastly, as shown in Fig. 51, with the blade 461 retracted this time, only the wheel
cutter 430 is run along the strip-shaped regions 311 formed when the movable unit 410 was

moved in the X direction for the first time so that scribing is performed in the X direction of

the glass substrate 301 to form scribed lines 312 to achieve cutting. In this way, by
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10 Industrial applicability
Methods and apparatuses for cutting apart a glass substrate, liquid crystal panels, and
apparatuses for fabricating a liquid crystal panel according to the present invention are usefil

in technical fields related to liquid crystal display devices.

15
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10
2. The method of cutting apart a glass substrate according to claim 1,

wherein the crack forming means forms the cracks on the strip-shaped regions.

3. The method of cutting apart a glass substrate according to claim 1,
15 wherein the crack forming means forms the cracks on a surface of the glass substrate

opposite to the strip-shaped regions.

4, The method of cutting apart a glass substrate according to one of claims 1 to 3,
wherein the crack forming means is a wheel cutter.

20

5. The method of cutting apart a glass substrate according to one of claims 1 to 3,
further comprising:
a workpiece stage on which the glass substrate is placed,

wherein the glass substrate consists of product portions and waste portions arranged
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wherein the glass substrate exposing means is a cutting mechanism that shaves off and

thereby removes portions of the deposited film.

7. The method of cutting apart a glass substrate according to claim 6,
10 wherein an angle and a pressing force with which the cutting mechanism shaves the

deposited film are determined according to a thickness and a material of the deposited film.

8. The method of cutting apart a glass substrate according to claim 6,
wherein the cutting mechanism is composed of a blade that shaves off strip-shaped
15  portions of the deposited film, the blade having a cutting edge having a substantially V-

shaped, arc-shaped, or trapezoidal cross section.

9. The method of cutting apart a glass substrate according to claim 8,
wherein dimensions of the cross section of the cutting edge of the blade are so
20 determined that the strip-shaped regions are exposed with a width sufficient to permit the

cracks to be formed.

10.  The method of cutting apart a glass substrate according to claim 8 or 9,

wherein an opening angle of the blade is 3° to 6° smaller in a portion thereof away
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wherein the blade is elongate and has a same cross-sectional shape throughout a length

5 thereof.

12, The method of cutting apart a glass substrate according to claim 6,
wherein the cutting mechanism is a combination of two cutters fixed together at a
predetermined interval.
10
13.  The method of cutting apart a glass substrate according to claim 12,
wherein the two cutters are so arranged that the strip-shaped regions are exposed with

a width sufficient to permit the cracks to be formed.

15 14, The method of cutting apart a glass substrate according to claim 6,
wherein the cutting mechanism is composed of a blade portion that directly shaves off

portions of the deposited film and a holder portion that holds the blade portion.

15.  The method of cutting apart a glass substrate according to claim 6,
20 wherein the cutting mechanism shaves off and thereby removes portions of the

deposited film while applying a predetermined pressing force to the glass substrate.

16.  The method of cutting apart a glass substrate according to claim 15,

wherein the pressing force is an elastic force exerted by an elastic member.
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workpiece stage on which a glass substrate having a deposited film formed thereon is placed,
securing means for securing the glass substrate in a predetermined position on the workpiece
stage, crack forming means for forming cracks on the glass substrate so as to permit the glass
10 substrate to be cut apart along the cracks, and actuating means for moving the crack forming
means to a predetermined position, the apparatus cutting apart the glass substrate into a
plurality of blocks along the cracks, comprising:
a glass substrate exposing means for removing strip-shaped portions of the deposited
film so as to expose strip-shaped regions on the glass substrate,

15 wherein the cracks are so formed that the glass substrate is cut apart along the strip-

shaped regions exposed thereon by the glass substrate exposing means.

19.  The apparatus for cutting apart a glass substrate according to claim 18,
wherein the apparatus uses the method of cutting apart a glass substrate according to

20 oneofclaims1to3,7t09, and 12 to 17.

20.  The apparatus for cutting apart a glass substrate according to claim 18,
wherein the apparatus performs both a step of making the glass substrate exposing

means remove strip-shaped portions of the deposited film and a step of making the crack
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wherein the actuating means moves the glass substrate exposing means and the crack

5 forming means in a same direction.

22, The apparatus for cutting apart a glass substrate according to claim 18 or 20,
wherein the glass substrate exposing means and the crack forming means are arranged
in a row along a direction in which the actuating means moves.
10
23.  The apparatus for cutting apart a glass substrate according to claim 18 or 20,
wherein the glass substrate exposing means and the crack forming means are
integrally held by the actuating means at a predetermined interval, and move parallel to a
direction in which the actuating means moves.
15
24, The apparatus for cutting apart a glass substrate according to claim 23,
wherein the predetermined interval is equal to intervals at which the glass substrate is

cut apart into strip-shaped blocks.

20 25.  The apparatus for cutting apart a glass substrate according to one of claims 18,
20, and 24, further comprising:
detecting means, controlling means, and guiding means for guiding the glass substrate

exposing means to a position on a glass surface of the glass substrate on which the deposited

film is formed.
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substrate, and has, at a tip thereof, a freely rotatable rolling probe formed of an elastic

5 material.

27.  The apparatus for cutting apart a glass substrate according to claim 26,

wherein the detecting means operates with a sensing force of 0.2 N (newton) or less.

10 28.  The apparatus for cutting apart a glass substrate according to one of claims 18,

20, 24, 26, and 27,
wherein the strip-shaped regions and the cracks are formed in a grid-like pattern on the

glass substrate.

15 29.  The apparatus for cutting apart a glass substrate according to claim 28,

wherein the workpiece stage is rotatable through 90°.

30.  The apparatus for cutting apart a glass substrate according to claim 28,
wherein the workpiece stage is movable in a direction perpendicular to a direction in

20  which the crack forming means moves.

31 The apparatus for cutting apart a glass substrate according to one of claims 18,

29, and 30,

wherein the crack forming means and the glass substrate exposing means are formed
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32. The apparatus for cutting apart a glass substrate according to one of claims 18,
20, 24, 26, 27, 29, and 30, further comprising:
5 removing means for removing waste shavings of the deposited film produced by the

glass substrate exposing means and particles of the glass substrate produced by the crack

forming means.

33.  The apparatus for cutting apart a glass substrate according to claim 32,
10 wherein the removing means is a negative pressure supplying means, a positive

pressure supplying means, or a brush-like removing means.

34.  The apparatus for cutting apart a glass substrate according to one of claims 18,
120, 24, 26, 27, 29, 30, and 33,
15 wherein the glass substrate exposing means is a cutting mechanism that shaves off and
thereby removes portions of the deposited film,
the apparatus further comprising:
a fine-adjusting means for guiding a tip of a blade portion of the cutting mechanism to
a position on a glass surface of the glass substrate on which the deposited film is formed.
20
35.  The apparatus for cutting apart a glass substrate according to one of claims 18,
20, 24, 26, 27, 29, 30, and 33,
wherein an elongate opening is formed in the workpiece stage,

the crack forming means being so disposed as to be movable along the opening,
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the crack forming means and the glass substrate exposing means being integrally

moved by the actuating means.

36.  The apparatus for cutting apart a glass substrate according to claim 33,
wherein the glass substrate exposing means is a cutting mechanism that shaves off and
thereby removes portions of the deposited film, and has a roller disposed behind itself with
respect to a traveling direction thereof, the roller being moved together with the glass
10  substrate exposing means by the actuating means so as to roll on the strip-shaped regions on
the glass substrate while pressing the strip-shaped regions, and,
when the crack forming means forms the cracks, the glass substrate is held on the
workpiece stage by a composite force of a force with which the securing means secures the
glass substrate on the workpiece stage, a force with which the glass substrate exposing means

15 presses the glass substrate, and a force with which the roller, while rolling, presses the strip-

shaped regions.

37.  The apparatus for cutting apart a glass substrate according to claim 36,
wherein the crack forming means is a wheel cutter, and the roller is formed of a soft

20 material and has substantially same shape and dimensions as the wheel cutter.

38. A liquid crystal panel composed of a pair of substrate cells bonded together

with liquid crystal sealed in between and with polarizer plates bonded to outer surfaces of the

substrate cells,
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portion, and the polarizing plate so extends as to cover an outer surface of the protruding

5 portion.

39. The liquid crystal panel according to claim 38,

wherein edges of the polarizer plates are located 1mm or less inward from edges of the
substrate cells.

10

40. A liquid crystal panel composed of a pair of substrate cells bonded together
with liquid crystal sealed in between and with polarizer plates bonded to outer surfaces of the
substrate cells,

wherein edges of the polarizer plates are so formed as to have a vertical section that

15 becomes thinner and thinner toward the substrate cells.

41.  The liquid crystal panel according to claim 40,
wherein the edges are inclined at an angle larger than 90° but not larger than 135°
relative to the outer surfaces of the substrate cells.
20
42.  The liquid crystal panel according to claim 41,
wherein removable protective films are laid on outer surfaces of the polarizer plates so

as to be integral therewith.
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bonded together with liquid crystal sealed in between and that has polarizer plates bonded to
5 both surfaces thereof, comprising:

glass substrate exposing means for removing strip-shaped portions of the polarizer

plates so as to expose strip-shaped regions on the glass substrate; and
crack forming means for forming cracks so as to permit the glass substrate to be cut

apart along the strip-shaped region exposed thereon by the glass substrate exposing means,

10 wherein the glass substrate is cut apart along the cracks.

44.  The apparatus for fabricating a liquid crystal panel according to claim 43,
wherein the glass substrate exposing means is a laser radiating mechanism that

irradiates the polarizer plates with a leaser beam.

15
45.  The apparatus for fabricating a liquid crystal panel according to claim 44,
wherein the crack forming means is a gas spraying mechanism that sprays a rapid-
cooling gas to the strip-shaped region on the glass substrate heated by being irradiated with
the laser beam.
20

46.  The apparatus for fabricating a liquid crystal panel according to claim 43,
wherein the glass substrate exposing means is a cutting mechanism that shaves off and

thereby removes portions of the polarizer plates.
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shaped, trapezoidal, semicircular, or circular cross section.

48.  The apparatus for fabricating a liquid crystal panel according to claim 46,
wherein the cutting mechanism is composed of first and second blades that are
arranged so as to face each other at a predetermined interval and that shaves off strip-shaped
portions of the polarizer plates, and a third blade that is arranged between the first and second
10 blades and that scrapes away from the glass substrate the strip-shaped portions of the polarizer

plates shaved off by the first and second blades.

49, The apparatus for fabricating a liquid crystal panel according to claim 48,

wherein the predetermined interval is set in a range of from 1 to 3 mm.

15
50. The apparatus for fabricating a liquid crystal panel according to claim 48 or 49,
wherein the first and second blades are a pair of wheel cutters fitted integrally together
coaxially, each having a cutting edge angle in a range of from 30° to 90°.
20 51.  The apparatus for fabricating a liquid crystal panel according to claim 50,

wherein the wheel cutters constituting the first and second blades have a diameter in a

range of from 5 mm to 10 mm.

52.  The apparatus for fabricating a liquid crystal panel according to claim 48 or 49,
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wherein the first and second blades are so arranged that cutting edges thereof do not
make contact with the glass substrate.
10
54.  The apparatus for fabricating a liquid crystal panel according to one of claims
47 to 49 and 51,
wherein the blade constituting the cutting mechanism has a coating formed thereon so
that removed portions of the polarizer plates do not adhere thereto.
15
55.  The apparatus for fabricating a liquid crystal panel according to one of claims

47 to 49 and 51,

wherein the crack forming means is a wheel cutter.

20 56.  The apparatus for fabricating a liquid crystal panel according to claim 55,
further comprising:
an activating mechanism for selectively activating the glass substrate exposing means

and the crack forming means.
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57.  The apparatus for fabricating a liquid crystal panel according to claim 56,
wherein the activating mechanism activates the glass substrate exposing means and the

crack forming means in such an order that a path along which the blade constituting the

cutting mechanism travels does not cross the cracks.

58.  The apparatus for fabricating a liquid crystal panel according to claim 57,

wherein the activating mechanism first activates only the glass substrate exposing
means to form a first group of the strip-shaped regions, then activates the glass substrate
exposing means and the crack forming means in a direction perpendicular to the first group of
the strip-shaped regions to form a second group of the strip-shaped regions and a first group
of the cracks, and then activates only the crack forming means along the first group of the

strip-shaped regions to form a second group of the crack.



