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*166166* DE SCRI PT1 ON METHOD OF

MANUFACTURI NG DI SPLAY DEVICE 5 Technical Field The
present invention relates to a nethod of

manuf acturing a display device, and nore part

to a nethod of cutting, or d|C|n%_ a dlsplay ammmm MIW“WM
with a. predeterm ned size out of

~material. 10 Background Art A Iqu|d crystal dlspF%V6

device, which is an e le device, is
configured such that gﬁg?qU|d cry§%d¢$f($é? IS

i nt erposed between a pair of substrates. For higher
efficiency of fabrication, such 15 display-devices

are, in usual wesesp dRduNkJHAETYRENE D?ébLﬁ? EVICE

" large-sized gl ass base material on which ura .fy
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of display units are formed in advance. In

particular, small-sized display devices for nobile

equi pment can easily be mAsshpriathicerd 434 t hi s net hod.

20 In the above fabrication nmethod, for exanple, a

gl ass baseTRat BrEARNEs inveearion serlidted ith @ method of
short-side direction (X direction), follow ng which

the gf@ss* Bﬁs@rlﬁﬁterﬁéﬁpﬂéylﬁﬁ@&pﬁy sod bede pagticularly

| ong-side directio Y direction). Then, the gl ass
base ﬁ%t%r?gﬁng 8gt & 55198 dPcediciiiCo pr ddepden wedice

J KQKAI Publ i cat
No- 28057187505 PRtbPals SLAReG ot A FacPamgaia meterial.

d|spLay devi ce, - Background Art

A liquid crystal display device, which ié an
example of the display device/ is configured such that
a liquid crystal layer is interposed between a pair of
substrates. For higher-efficiency of fabriéation, such
display devices are, in usual cases, individually cut
out of a large-sized glass base material on'which a
plurality of display units are formed in advance. In
particular, small-sized display devices for mobile
equipment_can'eaSily.be mass—produced.by this method.

o In thé above faﬁrication method,’for_éxample, a
glass base méterial.is linearly scribed inra shorﬁ—side
direction (X direction),.foilbwing which the glass base
material is linearly scribed in a long—side direction
f(Y-directionjf Then, the glass base-matérial is cut,
or diced, into predetermined sizes (see, e.g. Jpn. Pat.
Appln. KOKAI Publication No. 2002-182180) .

In order to cut out a rectangular display device,
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2 an X-scribe line, which is first formed by scri bing

in .the Xdirection, is crossed with a Y-scribe |ine,
which is subsequently forned by scribing intheY
direction, at an area corresponding to corner parts

of the display 5 device. In this case, when the
subsequently formed Y-scribe |ife crosses t he

previously forned X-scribe |I|ine, an excessive stress

acts in the glass base material and the glass base .
mat er PRI XrAGT bagt ynee wbl@hibgeé;rAtdﬁgpmawddgvsce;blng in
which_is gut . out with such a chip, is regarded as a .
defeC??%egoﬂé?e%%hg%quéﬁtF§?SSFHeWﬁEHuPaEFEFFﬁéeyﬂéPGr which

ot s 20 L0g, AR CELUE LD, Cost LN Baes, L agection,

Di scl oSuré o nventi o

' ' j f. th b -descri bed. .
R e I

problem and t _
i nvenjépncés to provide a nmethod of manufacturing a
di spl ay device, which is capable of suppressing
occurrencelﬁftﬁigeéggétV@begotﬁéogHBEe8QBQt@9hE%¥hEQ
an increase in manufacturing vyield and a deCrease in

manufaesariing tosé . cAcsosdli tet pravibnsl yaspentqok-theipe
present invention, there is provided a nethod of

manuf btter | iy ewscelsspraysdevbseacospinsthg: glass base

material and the glass base material may partly be
chipped. A display device, which is cut out with such
a chip, is regarded as a defective one. Consequently,
the manufacturing yield lowers and the manufacturing
cost increases.

Disclosure of Invention

The present inventidn has been made in
consideration of the above-described problem, and the.
object of the object of the invention is to provide a

‘method of manufacturihg'a display device, which is
capable of suppressing occurrence of a defective
product, and achieving an increase in ménufacturing
yield and a decrease in manufacturing cost.

According to a first aspect of the present
invention, there is provided a method ofﬂmanufactu;ing
a display device combriéidg: |

>a-step of formiﬁg a first scribe line in a first
direction of an insulating substrate that forms the

display device; and
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25 a step of formng. a first scribe line in a first
direction of an insulating substrate that forns the
di splay device; and 3 a step of form ng a second
scribe line in a second direction that intersects the
first direction of the insulating substrate, wherein
the second scribe line is formed _such 5 that the
second scribe line is spaced apa?t fromthe first
scribe line that is fornmed in the precedi ng step.
Accor di ng to a second aspect of the present
i nvention, 2t AeFR P§ EPBWFH%daaSﬁﬁPHGdSéflﬁﬁn&ﬂﬁét&ﬂlﬁgsecond
devi ce co 10_a step of form ng an

o ot ot Spl 57 SeCkt neScuni Ehe b RECt Herarsprayo! the
device, . on @p?%nggbg{kggefsubstrate a step of
|

successt vel rmng a st scribe line and a third

scri be Ilm@héygﬁa@agaggxoha Bgi%gehlh@ s %%{Ll'{egstsuch

direction of the insulating substrate suc

ef f ecthye @HéF&é@b§§C§éPﬂbéSl§ﬁ@d¥éCQSQCQSt&EQPatP?om the
first scribe line and the third scribe.lIne;

step dfrstceessbyel ynéotangi 8 s66REE SETERE gkéagdﬁﬂg step.
a fourth scribe line in a second direction,

is substan&¢a¢t@1@@rpend|e@tandt@sphetbeSthélp@@%bﬁﬁ
of the insulating substrate, such that the effective
di spliaywectéon ilsesantni ghedi ded weenethed séceadufacturing
scribe |line and the fourth scribe Iine,
a display device comprising:

a step of forming an effective display section,
which forms the display device, on an insulating
substrate;

a step of successively forming a first scribe line
and a third scribe line substantially in parallel in a
first direction of the insulating substratg such that
the efféctive display section is sandwiched between the
first scribe line and the third séribe.liné; and |

a step of successively forming a second scribe
line and a fourth scribe line in a second direction,
which is substantially perpendicular to the first
direction of the insulating substrate, such that the
effective display section is sandwiched between the

- second scribé line and the fourth sc¢ribe line/

wherein the second scribe line and the fourth

scribe line are formed between the first scribe line

and the third scribe line that are formed in the

preceding step, and are spaced apart from the first
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wherein the second scribe line and the fourth 25
scribe line are fornmed between the first scribe line
and the third scribe line that are forned in the
precedi ng step, and are spaced apart fromthe first 4
scribe line and the third scribe line. According to a
third aspect of the present invention, there is

provi ded a nethod of manufacturiflg a display device,
wherein an insulating substrate 5 that forns the

di splay device is scribed, the nethod conprising: a
step DFrHoReting andckidet hbhBePcrpPessing-the scribe
menber on % firgt start pohgt on the_insulating

subst rat e ONdef 4 Br &Qef el - h8d2PBEEL 2Rdt8Er PBRRG Ehe

10 inf gﬁﬁp S”Pﬁéggtfs;é?g%gggggégﬁ%ﬁggaaérgﬁéggfggturing

a firs nd point 1Th a

formngy; 8,11y Shesels Pewﬂlépsﬁgggsgpggggﬁgﬁ%g%%kggte

t he scribe menber, pressing

seconthst afd riR9i e MDigha| sqspaced; s13-apaL ,fgfr?]g“ kB8hoq

first scribe line, under a predeterm ned | oad,

scri hidigptheinqsul ating substrate fromthe second

start point to a second end point in a second ,

di rection éhatepnbersestsihfeaf kestbdi membken, prhesehy the
formng a second scribe |line that is spaced apart from

20 t ecfibstmempébeohi mefivscostdang poiatfourthe insulating
aspect. of ‘the present invention, there is provided a
nethdﬁﬂ@gtm@h@f@@@@¥i@gpredetermined load, and scribing the

insulating substrate from the first start point to a
first end point in a first direction, thereby forming
a first scribe line; and

a step of lowering the scribe member, pressing the
scribe member on a second start point, which is spaced
apart from the first scribe line, under é predetermined
load, and scribing the insulating substrate from the
second start point to a second end point in a second
direction that infersects the first direction, thereby
forming a seCond scribe line tﬁat is spaced apart from
the first scribe liﬁe. | |

According to a fourth aspect of the present
invention, there is provided a method of manufacturing
a display device comprising:

a step of forming an effective'display section,
which forms the display device, on an insulating

substrate; and

a step of forming a scribe line in a direction
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a display device conprising: a step of formng an

ef fective display section, 25 which forns the display
device, on an insulating substrate; and a step of
formng a scribe line in a direction 5 that

intersects an edge of the insulating substrate,

wherein the effective display section has one side

that agrees with the edge of the5insulating substrat e,
and 5 the scribe line is spaced apart fromthe edge of
the i ulatlng substrate. Brief Description of

Dr awi TG FIG S aS et 193¢ yOShbe 1 het stk iy upebotrate,

aliquid cr stal S device according to an 10
enboglnent ¢ He Eﬁ% %{e?ﬁ%%ﬁt oRPLEY Festign h%?eﬁPe side

L?;Sta Jljp;]f&’ey pane YFQCd“ﬁ:IeCfé%n:JsaCt%Jlec\%%?tl“g Sistrate,

explghning the nethod of manufacturing the |iquid
crystal display panel; 15 FIG 4 is a view for

eXp|a|nlngtﬂém%é@$$@dlfﬁe ﬂ§n§ﬁ§§é8réﬁgrﬁh§r$ﬁthg edge of
crystal display panel; FIG 5 is a view for

expl aitnd righdues viEtdhaghiaft wenwif act uring the | i quid
crystal display panel; FIG 6 is a.viewfor _
expl ai ni ng t he nethodedf De2Orvpoubacbar bngwihgsl i qui d
crystal display panel; FIG 7 schematically shows the
structure BFG. 1 schematically shows the structure of
a liquid crystal display device according to aﬁ
embodiment of the present invention;
FIG. 2 is a view for explaining a method of
manufacturing the liquid crystal display panel;
FIG. 3 is a view for explaining the method of
manufacturing the liquid crystal display panel;
FIG. 4 is a view for explaining the method of
manufacturing the liquid crystal display panel;
FIG. 5 is a view for explaining the method of
manufacturing the liguid crystal display panel;
FIG._6 is a view fof explaining the method of
manufacturing the liquid crystal display panel;
FIG. 7 schematically shows the structure of
an apparatus for dicing a plurality of liquid crystal
.display panels from a large—sized substrate;
FIG. 8 is a view for explaining the positional
relationship between scribe lines, which are formed

on a work, and start and end points thereof;

FIG. 9 is a view for explaining margins between
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an apparatus for dicing a plurality of liquid crystal
.display panels froma | arge-sized substrate; FIG 8
is a view for explaining the positional 25

rel ati onshi p between scribe |ines, which are forned

on a work, and start and end points thereof; FIG 9 is
a view for explaining margins between 6 previously
formed scribe lines and the starf and end points of a
subsequently fornmed scribe line; FIG 10A shows the
shape of a corner portion of a liquid crystal display
panelPETNEOHSLY Al TR e biPe 5limes namdif Blee usFagt and end
nmet hod of the_present enbodjnment; FIG 10B shoms.the
shap BF & F rierS FOFIBTR oty SOTmefdi SC et AL D8 spl ay

I hat.is f i cat ed i -art manufacturin
P thod: arit® U SRERE Bife BeBhe 2027 E?ﬁlﬁthBOrElog of
it 10 : . ibe T | ¢
Do TorhBlpid GH R AL ORedh P PRbIRED S0L¢ OFo LA8%: LhRLa by

of thend MYeNt# M ur BegtmdMbsley f OF §%€r§4é§b£¥teﬁggdiment;

I nvention A nethod of manufacturing a display device

accor di ng ¥oc anl Gabebwenthef shhge P £SENECEAYENELOR I on of
15 will now be described with reference to the

accorpanyduid draws tels.displdy spembbdiment is afhbgutdted by
crystal display device is described as an exanpl e of
the i sptisyr devi ceanvsadsushopwmerhdd Gadd a liquid
crystal display 20 apparatus 1 conprises a liquid
crystal pa%gﬁ-lbb.ls a view for explaining the positional
relationship between scribe lines that are formed on a
work according to another embodiment of the invention.
Best Mode for Carrying Out the Invention
A method of manufacturing a display device
according to an embodiment of the present invention
will now be described with reference to the
accompanying drawings. In this embodiment, a liquid
érystal display device is described as an example of
the display devicer _
As is shown in FIG. 1, a liquid crystal display
‘apparatus 1 comprises a liquid crystal panel 100.
The liquid.crystal panel 100 has an effective display
section 102 for diéplaying an image. The effective
display section 102 includes a plurality of display
pixels PX arranged in a matrix. The liquid crystal
panel 100 includes an array substrate 200, a counter

electrode 400, and a liquid crystal layer 410 that is

held between the array substrate 200 and counter
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The liquid crystal panel 100 has an effective display
section 102 for displaying an image. The effective

di splay section 102 includes a plurality of display

pi xels PX arranged in a matrix. The liquid crystal 25
panel 100 includes an array substrate 200, a counter

el ectrode 400, and a liquid crystal layer 410 that is
hel d between the array substrate 7200 and counter 7
substrate 400. In the liquid crystal display pane

100, the array substrate 200 is forned using a

| i ght S¥PaRERTSsAQR- insul ation substrate 201, for

i nstance, a glass_.5 substrate 201. In the effective -
di spl ay se&Bib HeléEQUlﬁhéréﬁF59 disetleyt ®aped 100, the array
i ncl udes, . on urfaces (i.e, front

sur f ac &) > bF? ?ggggﬁaégatﬁﬁg?éaPﬁlnﬁoi légBFuFéﬁpﬁ?léﬁlve
c
AT LA S S T RS T T i 5 g5a5ad
f-1h n
v porsgcs ne of e anel o ou and o
swi t chhel 8RRy Ss@dde rThE §M®t§9c§h88§nt gléngerfh§§8r

athin film transistor (TFT) that Inclu

pol yséhi£omedi | M e l5rasnansacthve) |@YeEheTB@a§§ﬂEEBbBQate
el ement 211 has a gate el ectrode connected to the scan

line B¢], aa splucalieyecfrotigngdonbentedsyoahbeappxgkality
el ectrode 213, and a drain el ectrode connected to the
si gnatf | $een ShingheScoantengsdbsirat adf0xi sskorordelements
u3|ng a light-
211 disposed near intersections of the signal lines Sg

and scan lines Sc, and pixel electrodes 213 connected

to the switch elements 211.

The switch element 211 comprises a thin film
transistor (TFT) that includes, e.g. a polysilicon film
as an active layer. The switching element 211 has a
gate electrode connected to the scan line Sc, a source
electrode connected to the pixel electrode 213, and
a drain electrode connected to the signal line Sg.

The counter substrate 400 is formed using a light-

transmissive insulation substrate 401, for instance,
a glass substrate 401. 1In the effective display
section 102, the counter substrate 400 includes, on
one of major surfaces (i.e. front surface) of the
insulation substrate 401, a counter electrode 403 thaf
is disposed to face the pixel electrode 213.

The array substrate 200 and counter substrate 400

are bonded to each other with a predetermined gap,
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20 transm ssive insulation substrate 401, for

i nstance, a glass substrate 401. In the effective

di splay section 102, the counter substrate 400

i ncludes, on one of major surfaces (i.e. front
surface) of the insulation substrate 401, a counter
el ectrode 403 that 25 is disposed to face the pixe
el ectrode 213. The array substrafe 200 and counter
substrate 400 are bonded to each other with a
predeterm ned gap, .8 which is provided by, e.g. a
coIuﬁﬂé}cgph%ePr?ﬁé?e?sbydl%p@sea aPlrBast @PeREA thet is
effegglve dlg pl section The _Iiquid crysta

| ayoro M0 T e f BF b of %ltlv+auFaecfe§§F5rlzfsP~aa§pe-%nsectlon
h ' th det ap of t
}lghld cryg#ﬁ? drgpfgycrg;e ? i%ggge% : Eauﬁar@?gsPél
I t.sectio
03P rppaeL 100, nclygee o artye, Lol soct oo,

ef f ecgsfé/@et%lsrpiﬁadsggﬁl on tlfl?é l%QuI@ecg?EYgl Chispis
section 110 includes at |east a part a scan tin
driveosesl i omo 251, which is disposed on one end side

of the scan lines Sc, and a part of a signal |ine

drive sectTbha 264quidhtehstsldusppsad panemeloendnsidees a
of the signal lines Sg. The scan line drive 15 section
251 sipbte esideive ségnads [sCanhpul sesiiisposbe oscan
lines Y. The signal |ine drive section 261 supplies

dri versigphesat cardre of ghlad ¢fhest Xve THesptap séthéon 102.

drive section 251 and signal line drive section
he drive circuit séction 110 includes at least a part

of a scan line drive section 251, which is disposed on
one end side of the scan lines Sc, and a part of a
signal line drive section 261, which is diéposed on one
end side of the signal lines Sg. The scan line drive
section 251 supplies drive signals (scan pulses) to the
scan lines Y. The signal line drive section 261
supplies drive signals to the signal lines X. The scan
line drive section 251 and signal line drive section
261, like the switching element 211 within the
effective display section 102, thin-film transistors
each including a polysilicon film.

Further, in the liquid crystal display panel 100,
polarizer plates are disposed, where necessary, on the
outer surface of the arrayvsubstrate 200 and the outer
surface of the counter substrate 400, in accordance
with characteristics of the liquid crystal layer 410.

A method of manufacturing the liguid crystal panel
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261, |like the switching elenent 211 within the 20

effective display section 102, thin-filmtransistors

each including a polysilicon film Further, in the

liquid crystal display panel 100, polarizer plates

are di sposed, where necessary, on the outer surface

of the array substrate 200 and the outer 25 surface of

the counter substrate 400, in accordance with
characteristics of the liquid crystal layer 410. A

met hod of manufacturing the liquid crystal panel 9 in

the |+ QuFldectysraf ar¥pray dppriarusPRRtAttRewalbbvéhe above-

d ibed st ture will now be described. In
addi F5RC " it RbBYGF UaP cf g anBHuPal PE5 st oFRqui &

a or s L0 & DR B o A e PR R L R & pfaidauia

mat eri a IS descr

FI G ir S rLa _and econd :
oot Lo pLES S hese TRLET Ll 0 2008 RS acerias
abouti®. de8Byi8L€. prepared. The first glass base

materi al 310 and second gl ass base 10 material 312 are
formed w thssushsRoshzent bat.f oubndl iF@dl d3crystralb-se glass
panel s, for instance, can be formed. A display device

sect ilons8ldataci adi BP0 aasw kcheebraegl aE6r BEdebyatisirigl 312,
a lowtenperature polysilicon filmas an active

| ayergaah phxeling| @cthodenéssnmed bpout50usimg, aare prepared.
metal lic material such as ITO (indiumtin oxide) or

al umi hiven fareel otass | pese materieht alPoandf skopndt glass base

is formed in each of four effective display
material 312 are formed with such a slze that four

liquid crystal panels, for instance, can be formed.

A display device section 314 including a switch
element formed by using a low-temperature polysilicon
film as an active layer, a pixel electrode formed by
using a metallic material such as ITO (indium tin
oxide) or aluminum, a color filter, an orientation
film, etc. is formed in each of four effective display
regions 102 provided on the first glass base material
310. The respective drive sections are-fofmed on the
drive circuit section 110 that is provided on a
peripheral part of each effective display section 102.
In addition, a connection eleétrode section 316 for
connecting the respective drive sections and the
display device region 314 is formed.

Subsequently, a seal material 106 is coated in a
frame-like shape around each effective display section

102. Further, a dummy seal 107 is coated along an
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regi ons 102 provided on the first glass base materi al
310. The respective drive sections are fornmed on the
20 drive circuit section 110 that is provided on a
peri pheral part of each effective display section 102.
In addition, a connection el ectrode section 316 for
connecting the respective drive sections and the

di spl ay device region 314 is forhed. 25 Subsequently,
a seal material 106 is coated in a franme-like shape
around each effective display section 102. Further, a
dummSilelafe 107 RN oAt clChT 6AY @R 1D EatrFEeglass base

eri pheral . portjon on the first glass base mteri al
570, eSS e or | BFS 195° hrid® HOFhg . seaF 209 Cgpey seal 107

f or ned_of - an

ive such as a thernoset

hesi ] .
adhesi Ve %9Ug§$i§.taTeégge%fY?a§?5Pe?i %thggmosettlng
adheSéaﬁ% 5%4 hislf PLE: thSléFQLiS?é@{'éLr%QS gggesive.
1 10 plied B g.

dummy sea

are a y a di spenser using, “e.

an epoxyth adhesing: e Thenconnect hon. el ¢t { gge, s8¢k y seal
f .

316 extends to the outside of t

e seal materi al

On t heo ptdres Jﬁﬁmﬂe@-§QUQt@Is$é§§éf0Q§iA$§ é@%ﬂﬁgn dfoxy

of a light-transm ssive netal

ic material such as | TG

an oradgmngatveon fThdéncettecarenforaedratiel o8t 86£AS10Nextends
the second gl ass base material 312 in association with

t he efd etlié vauth st ayf selte | vasl 102t Al pt edeser m ned

anmount of liquid crystal material 15 318 is dropped

on each regp omhsueroendeandy eachuseal ehaterbdk 108 formed
on the first glass base material 310.

of a light-transmissive metallic material such as ITO,
an 5rientation film, etc. are formed at four areas on
the second glass base material 312 in association with
the effective display sections 102.

A predetermined amount of liquid crystal material
318 is dropped on each region surrounded by each seal
material 106 on the first glass base material 310.
Then, the_first glass base material 310 and second
glass base material 312 are positioned such that each
display device circuit section 314 on the first glass
base material 310 faces the associated counter
electrode 403 on the second glass base material 312.

Thereafter, as shbwh in FIG. 4, the first glass
base material 310 and second glass base material 312
are pfessed under a predetermined pressure in
directions toward each other. Further, the seal
material 106 and dummy seal 107 are cured_énd the first

glass base material 310 and second glass base material
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Then, the first glass base material 310 and second

gl ass base material 312 are positioned such that each
di spl ay device circuit section 314 on the first gl ass
20 base material 310 faces the associated counter

el ectrode 403 on the second gl ass base material 312.

Thereafter, as shown in FIG 4, the first gl ass base

material 310 and second glass base material 312 are
pressed under a predeterm ned pressure in 25

directions toward each other. Further, the seal

mat erisd 0% anteehetytIeRd o7t aee- cuFedsanthehgirst glass
first | ass_base rial 310 and second gl ass base

mat erd e]ﬁ?t%ﬁﬁa%?giitT%%h%%c?%de%%ﬁs%tF%F? TALST1ghe312

[ ' d d gl b
o e O kit %ﬁﬁzﬁeﬁ .%%_Ezgi‘éf 106 and
' d 07, . t i gui
crysa e R B oA ol denrtneat Fep 4 1
base fRId abe B10e@Nthe SeCONd §i§§§ Pé‘s@&fﬁé‘{gﬂé‘i %%8 and
2 en, as shown

in each effective display section 102.

in Fldcdnd tdeadd nsdsglmsse base 31t eri abcB310r a0k i ve
second gl ass base material 312 are 10 diced al ong

scri bl dplres Sictatoprewdet er mi ned positions into four
sections, and a liquid crystal display panel 100 as
shown in AGNE &3 swewouin Hhe. dbci hige pf DeesSglass base
described later in detail. \Were necessary, polarizer
pl at &2 @l o otf Yerndrsetrndud Bxssurdaecenafer 151 the2 are

| ass substrate 201 and the outer surface of the
9 dlceésalong scribe lines SL at predetermined positions

into four sections, and a liquid crystal display panel
100 as shown in FIG. 6 is.cut out. The dicing process
is described later in detail. Where necessary,
polarizer plates are provided on the outer surface of
the glass substrate 201 and the outer surfacé of the
glass substrate 401. Through the above-described
steps, the liquid crystal display panel is completed.
In the above-described manufacturing method of the
liquid crystal display panel, it is possible to
decrease the time for manufacture by dropping the
liquid crystal material 318 on one of the substrates
before the substrates are bonded, and thus forming
the liquid crystal layer 410. Alternatively, after
an empty liquid crystal cell is formed, a liquid
crystal material may be vacuum—injeéted in the cell,
The process of dicing a plurality of liquid

crystal display panels 100 from a pair of glass base
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gl ass substrate 401. Through the above-descri bed

steps, the liquid crystal display panel is conpleted.

In the above-descri bed manufacturing nethod of the

liquid crystal display panel, it is possible to 20

decrease the tinme for manufacture by dropping the

liquid crystal material 318 on one of .the substrates
before the substrates are bondedl2and thus form ng

the liquid crystal |ayer 410. Alternatively, after an

enpty liquid crystal cell is formed, a liquid 25

crystBdtemtatsa 1ﬂa§ﬂ%e3¥&cyanﬁﬁﬁFecbed i NnTbheegeéhl with, an

The process of dicing a plurality of liquid crystal

di spl 25PPpaMerS 10D F+oha pAfrJbépsgl A3sepmseerpals is
naterlals 10 and 312 is described. To begin with, an

appar AT UsF tord di cing the gl ass base nFteriaIs i's
described. ,As. Ls_shown.in ass cutti

appar at us ) ? avnscrlggé ﬂe al83§58a§8tﬁﬁP8;?BParatus
onpr :

conp 3§e§h§E é@P%@eJand ?S ga ée?%a ﬁ%mP56F85 a

caneras 10 and ors

T hasta,1abl e susf agge of, V\Q' §8r§b¥\of1% adlV i ScQ;{n@?%%bHS and

The work Wi's a pai r of glass base 10 nateér|

and 312, thad aseibeonsedstongach other in the state in
whi ch f he liquid crystal |ayer 410. is held

t her ebet weBine asbsbomwnhas &l €ebde Iherktabl enTwhi¥8Sa work W

the work W which is placed on the table surface, by

suct i ioh.plheedlabt e TThes wonkiguiedatpabe odvabhesi bage
materials 310 énd 312 that are bonded to each other in
the state in which the liquid crystal layer 410 is held
therebetween, as shown in FIG. 4. The table T fixes
the work W, which is placed on the table surface, by
suction. The table T is configured to be mbvable in a
'direction of a.double—headed arrow B, and is rotatable
by 90° or more in a 6§ direction witﬁin the plane of-
the table surface.

The bridge 2 is so disposed as to straddle the
table T. The bridge 2 comprises a pair of support
columns 3, which are disposed on both sides of the
table T, and a guide bar 4, which extends in a
direction of a double-headed arrow A and is supported
on the support columns 3.

The scribe head 7 is provided on a holder support
6. The holder support 6 is configured to be movable in

the direction of arrow A along a guide 5 that is formed

on the guide bar 4. The holder support 6 is driven in



15 direction of a doubl e-headed arrow B, and i s

“rotatable by 90 or nore in a 6 direction within the
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plane of the table surface. The bridge 2 is so

di sposed as to straddle the table T. The bridge 2
conprises a pair of support 20 colums 3, which are

di sposed on both sides of the table T, and a guide

bar 4, which extends in a directi®n of a doubl e- headed
arrow A and is supported on the support columms 3.

The scribe head 7 is provided on a hol der support 25

6. ThE'RofHEPCEUPPOPE BTF8WcBnPYglreESt 6The mOvAl &Xi.n In
the direction of arrow A along a guide 5 that is

f or meteSont the b%?d%0£§?r4?u?%8rﬁoﬁdéﬁ §GPpoRPHTLET §0

driven in.13..the direction of arrow A_ by neans of a
nntorvﬁ&gl %ll%dgffY%n?B?hacﬁépaeﬁegﬁpaogp 8 BéreCtlon of a
confi gur t ti y.dri the_scribe head.7 iin a
direc??%ﬁg%fQ%agggu%%géhegded¥§?rSﬁfigeT Sagc?i 8°h8ggs. at
7 inc|]uydesyat Lts |Quer;par :hat i : rt 1
facin%ythe®¥§b|§a£%5 £ %ﬁiﬁeho%ée?pg PRIf ?%F%béb?@e table

hol dst a §aMm9@tmo1@@£t9rtM@%eEOEBEQbﬂ§CB%@95"S”Q%&%o%}h

-The caneras 10 and 11 capture an inmage of the wor

and reattat i gneentchapkssthabeanembermed. on the work
10.Win advance. The caneras 10 and 11 are provided on
seats 12 afdel8ameespetli weby,llwhbphuareanovablbe iof the work
the directions of arrows A and B. The seats 12 and 13
are Wnoiang doeddya i gveanal oagka ghateats, fohmeh bs the work
provi ded .
W in advance. The cameras 10 and 11 are provided on
seats 12 and 13, respectively, which are movable in the
directions of arrows A and B. The seats 12 and 13 are
individually driven along a guide 15, which is provided
on a support 14 extending in the direction of arrow A,
by means of motors MC. The cameras 10 and 11 are
configured to be movable in the direction of arrow 2
for focus adjustment. The monitors 16 and 17 display
images that are acquired by the cameras 10 and 11.

The glass cutting apparatus 30 with the above-
described structure operates, as will be described
below, and scribes the glass base materials. For the
purpose of simple description, assume that the work W,
as shown in FIG. 8, has four regions corresponding to
liquid crystal display panels on a large-sized glass
base material.

To start with, the work W is set on the table T.

If the glass cutting apparatus 30 is operated, the
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on a support 14 extending in the direction of arrow A,
15 by neans of notors MC. The canmeras 10 and 11 are

‘configured to be novable in the direction of arrow Z

for focus adjustnment. The nonitors 16 and 17 displ ay

i mages that are acquired by the caneras 10 and 11. The
glass cutting apparatus 30 with the above- 20 '
descri bed structure operates, as'wi || be described

bel ow, and scribes the glass base materials. For the

pur pose of sinple description, assune that the work W

as s iW]#ﬁ(§U%ﬁe%a%“$o%%x?%g?%n%h%oF?%é%oﬁHFﬁ@C@o Then,
liquid crystal displa els on a |l arge-sized gl ass

.25 6%?% tter ats ﬁ?géggﬂpﬂﬁ??uc?%%r rkOVRRe §ét oRhus.
the 't T. | ass .cutting apparatus 30 is .
operat?géd?alt emlliefz‘,ng t}v\%ﬂr %(/i%hls%%kae%eaﬁgmfl?ﬁeanoﬁh‘?h‘éork W in

t abl eacﬁﬁgrfcaé:,e-af@%ad,t he, yvog kp iél&@geglgélggﬁrp%ﬂt at the

caneras 10 and 11. Thus, the alignnment mar

are fomeed onsdhe Workn WVidh k amVP@P@et@é€ea?adTh@nﬁaB1e T
positional displacenent at the 5 tinme of setting the

wor k Wi edetiactiatk Thelirallta oh JrottateeHddt d her G he
direction on the basis of the detected positiona

di spldecemeEd pduist cora eotisglddeneposi thefatorrecting the
di spl acenent. Subsequently, the table T further

r ot atRes itionk)l thesrol afierertt on by 900 . Thereby, the
Y-direction (e.g. direction of extension of scan .
lines Sc) BPieenmplk Whe salple ol beuphhal| ebtabeshen

- di [ A of
mregﬂgn 0

§ direction by 90° . Thereby, the Y-direction
(e.g. direction of extension of scan lines Sc) of the
work W is set to be parallel to the direction A of
movement of the holder support 6, and the X-direction
(e.g. direction of extension of signal lines Sg) of the
work W is set to be parallel to the direction B of
movement of the table T.

Thereafter, the cutter wheel chip 8 is aligned
with a first point Pl. At this time, for example,
the table T moves in the direction of afrow B and the
holder support 6 moves in the direction of arrow A so
that the first point Pl on the work W may be aligned
with the cutter wheel chip 8. After the cutter wheel
chip 8 has been aligned with the first point P1l, the
scribe head 7 is lowered in.the direction Z and the
cutter wheel chip 8 is pressed on the first point Pl
under a predetermined load.

While the table T is maintained in the “ixed



nmoverment of the hol der support 6, and the X-direction
(e.g. direction of extension of signal lines Sg) of
the 15 work Wis set to be parallel to the direction B

" of nmovenent of the table T. Thereafter, the cutter
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wheel chip 8 is aligned wth a first point Pl. At

this time, for exanple, the table T noves in the
direction of arrow B and the 20 ol der support 6 noves

in the direction of arrow A so that the first poiNEt I

Pl on the work Wmay be aligned wth the cutter wheel
chi p B:2%1 % HéOJc%fﬁ etURiPEEl ©chf pigvRdsibebhe direction
al i gn with the first point. Pl, th scribe head 7 is

I owero:fg a}rnr?%é]a‘-i‘]roerb? igﬁe Zg%h%et%eogS‘J%h‘P? ePafngeby the
chip 845 pre 0 e fprst point Pl under a

pr edél?:elr\fnlrﬁ%d&fg%]de. q%tﬁre rﬁfe t‘gjb?ké tl'h?sm%?rﬂ?%? n%ja. Fhe
the fioetbAXsusiAe ¢! h&né“’:}@ﬂe?%’t@@éi gh{_ﬁ goygdragaged from
the direction” of arrow A along the gulde of gui de

bar 4ry fihest dd Mt Ofod hendfOF k M- t Wi NhsEb8ng point p2.

nmovenent of the hol der support 6, the cutter whee

chi p Thd svomwved f4 ofRbs tder fvdst pohdte L, 0 the-wokk 1ine
Wto a second point P2. The work Wis thus scribed. '
Ther 19,1 ,a Wrisdr idrecdride £r¥8h1thavhf Chsexpengtls $1 otmiheis the
first point P1 that is the start point to the second

poi ntStRX i fRaints thetlendseguoiadtpoimst fB2 nelat 10s Ath¢ hend
second point P2, the scribe head 7 is noved upward in

the @XEti of Z&Edhe cutter wheel chip 8

At the second point P2, the scribe head 7 is moved
upward in the direction Z and the cutter wheel chip 8
is separated from the work W. Then, with movements of
the holder support 6 and table T, the cutter wheel chip
8 is aligned with a third point P3. 1In other words, |
the cutter wheel chip 8 1s moved to the start point of
a scribe line by relative movements of the work W by
means of the table T and the holder support 6 that
holds the cutter wheel chip 8. |

Similarly, a Y-scribe line YSL2, which extends
from the third point P3 that is the start point to a
fourth point P4 that is the end point, is formed.
Further, a Y-scribe line YSL3, which extends from a
fifth point P5 that is the start point to a sixth point
P6 that is the end point, and a Y-scribe line YSL4,
which extends from a seventh point P7 thét is the start
point to an eighth point P8 that is the end point, are

successively formed.
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IS separated fromthe work W Then, with novenments of
t he hol der support 6 and table T, the cutter whee
chip 8 is aligned with a third point P3. In other
words, 15 the cutter wheel chip 8 is noved to the
start point of a scribe line by relative novenents of
the work Wby neans of the table T and the hol der
support 6 that holds the cut t erl heel chip 8.
Simlarly, a Y-scribe line YSL2, which extends 20
fromthe third gm[u P3 that is tmastam_goim to a.
fourth poift Pact®heniR PR&NENHSpofhE, sSFEiperfgdd 7 is moved
Further, a,Y-scribe J]ine YSL3, which extends froma

fift HPEH P8 Uhardis°tht Bt are ot e Fat5esi wppel chip 8
o BB 8 L P R AP

YSL4, exten roma sevent

the SildeoOlAt 10 N LLANN By 58 tha&hieﬁge%pyg end

poi nt, are successively forned. At "t he €i

poi nty R rddei Serdbecheags /xig Moved: upward Lo the.; o

direction Z and the cutter wheel chip 8 1s separated
fromite awordcWodhensf thevémbhe Jr fRéat£s1&nTIhend the

’

direction by 90 . Thereby, the 5 Y-direction of the

wor k ANdsresetido de tpar aldek Woisthetr dis astioarB10EL to
nmovenent of the table T, and the X-direction of the

wor k We sdiseactipobe® paff ahdeement ¢hetlte rlectidon fupport 6.
novenent of the hol der support 6. Then, wth novenents

of the hol Heensuppol tmeveanRent30of abhe Moldde suppert 6 and

wheel ip8is aligned with a
téghé)T, the cé%ter wheel chip 8 is aligned with a

ninth point P9. After the cutter wheel chip 8 has been
aligned with the ninth point P9, the scribe head 7 is
lowered in the direction Z and the cutter wheel chip 8
is pressed on the ninth point P9 under a predetermined
load.

Whiie the table‘T is maintained in the fixed
state, the holder support 6 is moved in the direction
of arrow A along the guide 5 of guide bar 4 by the
driving of the motor Mx. With the movement of the
holder support 6, the cutter wheel chip 8 is moved from
the ninth point P9 on the work W to a tenth point P10.
The work W is thus scribed. Thereby, an X-scribe line
XSL1l, which extends from the ninth point P9 that is the
start point to the tenth point P10 that is the end
point, is formed.

The ninth point P9 is a point that is apart from

each of the Y-scribe lines YSL1 to YSLA4. The tenth
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ninth point P9. After the cutter wheel chip 8 has been
aligned with the ninth point P9, the scribe head 7 is

| owered in the direction Z and the cutter wheel chip 8

is pressed on the ninth point P9 under a predeterm ned

15 load. Wiile the table T is maintained in the fixed
state, the hol der support 6 is nmoved in the direction

of arrow A along the guide 5 of bﬁide bar 4 by the
driving of the motor M. Wth the novenent of the 20

hol der support 6, the cutter wheel chip 8 is noved
fromPEHE" N hE ht Hof POt ohhehel fworksvepaatt éxpm each of

i P10, Th k Wi i bed. _Thereby, an
§?;2ﬁ%%%%7%%rwﬁ%nmiiﬁiﬂifgﬁ%éif?om@dﬁi LAn, the

[ 1 - tart int to e tent oi nt
220 S A AL oL R e

[ i S i ' t a t he
A L Lt N fa s A L AL I
is a pointpéhadximpals02apanbyhr o pagh of thgeﬁﬁﬂfﬁ point

Y-scribe lines YSL1 to YSL4. In addition, the

poi NtPPY% ansird srh 1ot ke PlOnare-peeseat 1 petyeesr 1t ¥Ry vsi2,
adj acent Y-scribe lines YSL1 and YSL2. 5 For exanpl e,

as showh e HIGrsst heiniabbe poétiteePIché PLLSBNHoint PO
between the Y-scribe lines YSL1 and YSL2, and the.
shortasd st breer Yot webme t hel hi g hopoiedn P9. 1and &he
Y-scribe line YSL1 is between 0.1 mmand 1.0 mm In
addi t1 dh, ™t he trermddpoion, Pllte|septesentnt P10 is present

between the Y-scribe lines YSL1 and YSL2, and the
shortest distance between the tenth poiht P10 and the
Y-scribe line YSL2 is between 0.1 mm and 1.0 mm.
Accordingly, the X-scribe line XSL1 is spaced apart
from each of the Y-scribe lines YSL1l to YSL4 and
intersects none of the Y-scribe lines YSL1 to YSL4.

At the tenth point P10, the scribe head 7 is moved
upward in the direction Z and the cutter wheel chip 8
is separated from the work W. Then, the holder support
6 is moved beyond the Y-scribe lines YSL2 and YSL3.
Further, with movement of the holder support 6, the
cutter wheel‘chip 8 is aligned with an eleventh point
P11 that is collinear with the X-scribe line XSL1.
Similarly, an X-scribe line XSL2, which extends from
the eleventh point P11l that is the start point to a
twelfth point P12 that is the end point, is formed

Each of the eleventh point P11 and twelfth point

P12 is a point that is apart from each of the Y-scribe
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10 between the Y-scribe Iines YSLI and YSL2, and the
shortest distance between the tenth point P10 and the
Y-scribe line YSL2 is between 0.1 nmand 1.0 nm
Accordingly, the X-scribe line XSL1 is spaced apart
fromeach of the Y-scribe lines YSL1 to YSL4 and 15

i ntersects none of the Y-scribe |lines YSLI to YSL4. At
the tenth point P10, the scribe Head 7 i s noved _
upward in the direction Z-and the cutter wheel chip 8

is separated fromthe work W Then, the hol der support
6 |s%ﬂ6VEHT%g§bHﬂat¥§;%’sc+Wb%d@}%é%HYS%QC%n@fYSMQ ‘epgventh

h t f t he, hol d t 6, the
it t G Yol oS GSL E1't GGk o 1 ane chEvERth Boreen two
I th t b ne XSL1.
glllm It arltayéesi'lt C%< gs%?la% V\jlllrhees Q&ﬁz% S\?\Arw: cﬁ Jé%l(t enggc?f%fﬁlzly’
th t a | 0 . .
(he SRSt g Py 40 5 Lheghart, 00 LA Q.%o che
Each ﬂséﬂ%@'lel\é?ég hfSpIQl o Pﬁé-L@nQn&W@IH{éPSQQtQt %%ﬁ%éof the

is a point that is apart fromeach of the Y-scri

l'i nesy-¥3:liged Mol darBAM tyory . each of the el eventh

poi nt P11 and twelfth point P12 is present between two

adj acent Witsctrlidetwd hesh YohB8nanel YSLdhe Aseoidengbid 7 is
the X-scribe line XSL2 is spaced apart from each of

t he ovestridyeadd nies t¥8E 1diwefSlen ahdanat Ensectst@pneheel
of the Y-scrlbe lines YSL1 to YSL4. At the twelfth

poi ntchaf? 8 tife seird et ¢rbalr am j she moveld WpwaPidenn tihe holder

direction Z and the cutter wheel
support 6 1s moved beyond the Y-scribe lines YSL2 and

YSL3. Further, with movement of the holder support 6,
the cutter wheel chip 8 is aligned with a 13th point
P13 that is not collinear with the X-scribe line XSL1.
Similarly, an X—sc;ibe line XSL3, which extends from
the 13th point P13 that is the start point to a 1l4th
point P14 that is the end point, is formed.

Further, an X-scribe line XSL4, which extends from
a 15th point P15 that is the start point to a 16th
point P16 that is the end point, is formed. An
X-scribe line XSL5, which extends from a 17th point P17
that is the start point to an 18th point P18 that 1is
the end point, is formed. An X—scribe line XSL6, which
extends from a 19th point P19 that is the start point
.to a 20th point P20 that is the end point, is formed.
An X-scribe line XSL7, which extends from a 21lst point
P21 that is the start point to a 22nd point P22 that is

the end point, is formed, and an X-scribe line XSLS,
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and YSL3. Further, with novenent of the hol der

support 6, the cutter wheel chip 8 is aligned with a
13th point P13 that is not collinear with the

X-scribe line XSL1. Simlarly, an X-scribe |ine XSL3,
whi ch extends from 15 the 13th pbint P13 that is the
start point to a 14th point P14 that is the end

point, is formed. Further, an X-scribe |ine XSL4,

whi ¢ iV Ieh e rRpst ¢ 7 from 51 R pof neons PRatthatthe sparstart
point to a 16th oint 216 that is the end point, is

for MRPIN 90 X-%ErH BeP i ineb X5L8 alhi ht BRt BRASPPEDBAY als
17th point P17 that is the start point to an 18th
point ?hat is the end point, is forned. An

X-scri be lTﬁ Xs%ﬁe ¥@£fglnsxé§8g8§%t 8}ao%gtg50 bﬁaglass

P19 that is e star orn

i's tm%§%“h§¥%fﬁalés Jﬁ!&?dcogétf@ugésﬁﬁéb@okknﬁ XL 7,
whi ch extends froma 21st point P21t I's the' start

POi Ntcdnp BetZid POhAtpR2Zi dhat i Sorhbe ?HQCPPb@tllhés YSL1
forned, and an X-scribe line XSL8, 19 which extends

fromﬁbl&BKM[ﬂhtﬁréﬁﬁktﬁwﬁeI§fthﬁe8§@b§eq@@hﬂlyt@o@med
24th point 224 that is the end point, is forned.

Thus , Xtdvwer Soz i bimgs pfdickestso fO8Lone Bbéwehergl @ssn &n X-scribe

base materials, which constitute the work W is
conpllet’]. 1 Theo previ oty drod nelle YestrébewhéabsclvBbl 8 is
to YSL4 intersect none of the subsequently forned

pressed on the start point of the X-scribe line under a

predetermined pressure, which start point is spaced

apart from the closest Y-scribe line by 0.1 mm to

1.0 mm, a linear crack runs from the start point toward

the closest Y-scribe line. The crack that forms at
this time runs collinear with the X-scribe line.
In addition, when the end point of the formed

X-scribe line is set at 0.1 mm to 1.0 mm from the

closest Y-scribe line, a linear crack runs from the end

point toward the closest Y-scribe line. The crack that

forms at this time also runs collinear with the
X-scribe line.
In a case where the shortest distance between the

start point of the X-scribe line and the closest

Y-scribe line and between the end point of the X-scribe

line and the closest Y-scribe line is set to be less
than 0.1 mm, an excessive stress due to the cutter

wheel chip 8 acts in the vicinity of a crossing point
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X-scribe lines XSL1 to XSL8. However, when an X-scribe
line is to be formed and the cutter wheel chip 8 is 10
pressed on the start point of the X-scribe |line under

a predeterm ned pressure, which start point is spaced
apart fromthe closest Y-scribe line by 0.1 nmto 1.0

mm a linear crack runs fromthe start point toward

the closest Y-scribe Iine. The cttck that forms at 15

this time runs collinear with the X-scribe line. In

addi tion, when the end point of the fornmed X-scribe .
|i ne TSE4RR™ ath9. 2§ o 1L BnemeRd ofT $RB1PR| bsegy and a chip
Y-scribe. line, a Iinear.crggk runs fromthe end point

| ct St PiterkTHhe 2Fatk HhGtP260T art in
X sori et e 1RERT R RG £ e PERG ast i Gosrbecac

X-scri i ne: a case whefe thd"™$ .
bet wegh,dhe start point of the X-scribe [ine and the

closest Y-scribe line and between the end point of
the X-scride 25¢!dngeandathe ?ho§e§gs¥'§Hék@ethéngag§test

set to be less than 0.1 mm an excessive stress

to thelcidies bahesdn cihd Staet Spbint her vige Nkt y¥cofna 1ine
crossing point 20 between the X-scribe Iine and

Y- scraroe fhee;lesubta théqrilbendsns cabe oecudehNthbBeend point
work W as in the prior art in which the scribe |lines

are fof ngete to-sotidrsecinearhd OiderloSe©On Yhecoiberline is
hand, in a case where the shortest distance between

t he s%%ﬁtt%d?%tgrcﬁa‘%% Saaer} be mhpethe direction of run of

the crack is not uniformly determined and a specified
outer size cannot be obtained, leading to another
factor of defects. Therefore, it is desirable that

the shortest distance between the start point of the
X-scribe line and the closest Y-scribe line and between
the end point of the X—écribe line and the closest
Y-scribe line be set between 0.1 mm and 1.0 mm.

When an X—séribe line, which intersects neither of
the previously formed two neighboring Y-scribe lines,
is to be formed Between the two neighboring Y-scribe
lines, the cutter wheel chip 8 is merely pressed on the
start point of the X-scribe line under a predetermined
load. However, at the eﬁd point of the X-scribe line,
a stress due.to movement of the holder support 6 acts
in addition to the predetermined load due to the cutter
wheel chip 8.

Thus, the distance between the end point of the

X-scribe line and the closest Y-scribe line may be
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and the closest Y-scribe |ine and between the end

point of the X-scribe line and the cl osest Y-scribe

line is set to be greater than 1.0 mm the direction

of run of 10 the crack is not uniformy. determn ned

and a specified outer size cannot be obtained,

| eading to another factor of defects. Therefore, it

is desirable that the shortest 4li stance between the

start point of the X-scribe line and the cl osest

Y-scribe line and between 15 the end point of the

X- scriR 9 ne-e tihe ¢1vsenee hebeeebhethenetpetseoint of
between Q,1 nmand 1.0 nm Wen an X-scribe line,

whi cH IR EErEEeRE net 1he?Nof the el pF vt olisF§ribe nbénewo In
nei ghbari ng Y-scribe |ines iS o be forned befween -
thegfﬁb‘%%gﬁﬁﬁ%?ﬁnb“\%%CQ?%Eeﬁﬁbi?n%%,s?ﬁetﬁﬁt?éFta”:e

wheel [ . 8 . e essed. on t start point_o

the LEOTHE 11 TR P Sl B et fhaalThe oRa the
Fb“EW§Easé§ttﬁ“%é?%b@oifﬁeo%otﬁg 551 1 bg &%ngessathan the
stress due to novenent of the hol der suppor acts _

i n addiddontd Gdheedd eded efimh ned; 4 0ads duee t@ Lheie 1ine and
cutter 25 wheel chip 8. Thus, the di stance between

t he ettt paicdesof tHwcrdoscribe. |ine and the cl osest

Y-scribe line may be 21 greater than the distance

bet ween t hes dtas tbpon ndeatribdbe Xoses) belthoegandnéhe-scribe
cl osest Y-scribe line. In other words, it is

pr ef eridide 19-Iseto tHEL4li st amceecthetawenof hehstwrscribe lines
point of the X-scribe |ine and the 5 closest Y-scribe

| i ne 4Y-lbe g8 t orFL s At Hem Ahethat are surrounded by

these scribe lines can be cut out.

Following the scribing'process for one of the
glass base materials of the work W, the work W is
reversed and re-set on the table surface, and a similar
scribing process is performed. If the scribing
processes for both glass materials are completed, the
regions Al to A4 are diced out of the work W and liquid
crystal display panels 100 are taken out.

Specifically, the region Al, which is surrounded by the
Y-scribe lines YSL1 and YSL2 and X-scribe lines XSL1
and XSL3, the region A2, which is surrounded by the
Y-scribe lines YSL3 and YSL4 and X-scribe lines XSL2
and XSL4, the region A3, which is surrounded'by the
Y-scribe lines YSL1l and YSL2 and X-scribe lines XSL5
and XSL7, and the region A4, which is surrounded by the
Y-scribe lines YSL3 and YSL4 and X-scribe lines XSL6

and XSL8, are diced. Thus, the dicing process is
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di stance between the end point of the X-scribe |ine
and the closest Y-scribe line. As has been descri bed
above, although the Y-scribe Ilines YSL1 to YSL4

i ntersect none of the X-scribe lines 10 XSL1 to XSL8,
regions Al to A4 that are surrounded by these scribe
lines can be cut out. Follow ng the scribing process
for one of the glass base materd4ls of the work W
the work Wis reversed and re-set on the table
surface, and a simlar 15 scribing process is
perfcﬁQﬁRﬂeﬂthhe scri bi ng processes for both glass
materials are conpleted, the glons Al to A4 are

di ced out % theSWOYK WaﬁaGruqu: d nergsiml o@r:gprsayt the

s 100 t ak f I[ly, the regio
g@.‘:gh%e%?‘é@ama 4 By vh%éue‘” ﬁéﬁgyé@ark iﬁe%i%sﬁp%el
SCri
mhrchqﬂgtéurrodg&&f?) i%“g\ﬁ%%r?%al ? %&“%sL %Eddo not
YSL4 lq{peggé,gr rpeullé %@Sd%ﬁ%% _%2“ beL?l the re |on Ag this

which is surrounded b |nes

YSL2 ayvheX ﬂ%rﬁ'% EJH P12 yz%i%XSL}%y %?r?% ?t, as shown

regi on A4, mhrch IS surrounded b

YSL3 sandrieSLa @nd X-&erp bestd NMesc X8L) mla@a? s@éfl like
di ced. Thus, t he di cing process is 22 conpleted.

i s showsd rsddtGorl0fscus chi a 0ESt ST abot heon COF néfrllquld

portion of the liquid crystal display panel 100 that

i s dicestalom ddhie sqrarsel |tdhees ihadiced ndlong scribe lines
that interest in the X-direction and Y-direction.

_ As has been described above, in the case where a
plurality of effective display sections 102 are to be
cut out of the work W, a plurelity of scribe lines are
-formed on the work W. At this time; X-scribe lines
XSL1 and XSL3 that are formed subsequently are present
between the previously formed neighboring Y-scribe
lines YSL1 and YSL2 and are spaced apart from the
Y-scribe lines YSL1l and YSL2.

As 1s shown in FIG. 8, after the Y-scribe lines
YSL]1 and YSL2 are successively formed in the first
direction Y of the work W so as to sandwich the
effective display section (e.g. region Al), X-scribe
lines XS1L1 and XSL3 are successively formed in the
second direction X of the work W, which is
perpendicular to the first direction Y, so as to

sandwich the effective display section Al.

When X-scribe lines XSL1 and XSL3 are to be formed
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5 interest in the X-direction and Y-direction, and
this corner portion has a good shape. By contrast, as

"shown in FIG 10B, a chip (shell crack) having a

shell-l1ike cross section occurs at a corner portion
of aliquid crystal display panel that is diced al ong
scribe lines 10 that interest i he X-direction and
Y-direction. As has been descri above, in the case

where a plurality of effective display chtion? 102

to.b t t of th r k .a plurality o i
Ser 1 B B el oL W REVECAL fis et ot are
X- j ' XSLI _ and L3 that.are forned
suggggggﬁ%%3§§fé§bfé§é%?aS%ZEQ%e%r?%éoﬁ?%¥i%%ET?d {-scribe

for med pai ghior | \&ss%.iebewlé ne3o Y?}r%%gggég%gangnehe

are spaced apart fromt -schi

YSL2. ' A {Gie 8 ; reth TSG{ [ .
20 Y§E?§gﬁzE%%ﬁ%ﬂgrgﬂgucézs%}gg%ﬁ %o¥§%%'i%{%§ga%i§§?lce 100

di r eatHaon MOfuddre W ki Ws® asrdor seadM gh1ihesection a1,
effective display section (e.g. region Al), X-scribe

lines XSllmhwnd %8 31 e sucepssavelyspoaegdah81theo with a
second direction X of the work W which is 25
per pari i earmired heel 44 ren diweely ave Yobs@imsdf oand it is
sandwi ch the effective display section Al. Wen
X: scrAdes I e st XSLre e XSLShBp ef tom bectwr ety 28t the corner
subsequently, the X-scribe lines XSLI and XSL3 t hat

o e

are H &glﬁﬁei%ﬁQﬁEﬁﬂt?H%fp?%ﬂib%%myéf@ﬁh%@al display

tY;]Zcrpiabneel llldbe.s @LelreapodreY,SLtzﬁe nggtﬁrpgngehl gf ogcclljégeg’tc due
to a chip at the corner portion can be suppressed, the
manufacturing yield can be increased, and the
manufacturing cost can be reduced.

The present invention is not limited to the above-
described embodiments. At the stage of practicing the
invention, various embodiments may be made_by modifyiﬁg
the structural elements without departing from the
spirit of the invention. Structural elements disclosed
in the embodiments may properly be combined, and
various inventions may be made. For example, some

" structural elements may be omitted from the
embodiments. Moreover, structural elements in
different embodiments may properly be combined.

For example, in the above-described embodiment,
scribe lines are first formed in the Y-direction of the

work W, and then scribe lines are formed in the

X-direction. Alternatively, scribe lines may first be
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corner portion of the liquid crystal display device

100 5 that includes the diced effective display

section Al. Thus, the liquid crystal display pane

100 with a . predeterm ned size can surely be obtained,

and it is possible to prevent a chip from occurring

at the corner portion of the substrate of the liquid
crystal display 10 panel 100. Thétefore, the

occurrence of a defect due to a chip at the corner

portion can be suppressed, the manufacturing yield

can bECTTRF ebR eble ahudi hect ianuf Aot Upvhgycebicbanchébe lines
reduced. The_present invention is not limted to the
abovdt® 1 5°G e TR d _nbbEi HEALt5SCRECRhe stage of
practicing.th I nvention, varjous,enbqodi nents _may be

made by nn%%f§?%gem?ﬂ%l§?PECtEbglEéﬂ@h@n?§yﬁF?ﬂoﬁﬂSplay
depart . r t pLLi he_invention. .Structural,.
eIené%%@ggés@ os%%eéi%é%%ggéﬁéo ?ng% seﬁ%@pb?oﬁgrﬁgebngPlay
combi qagh cand 0. yBELL QUS| fyent i Qns, Jay DgegB??b gor

exanpl e, sone structural elenents may Be Grrtted from

the rerhoth dBnt Sng MRS @QYET i s SAFYEI MEB] c L 8MBPES i Bisplay

di fferent enbodi nents may properly be conbi ned. For

exanpleyides theclaboyeatlescgahed erboetdemhindSceati Besplay
lines are first formed in the Y-direction of the work

W armethes. scribe lines are fornmed in the

X-direction. Alternatively, scribe lines may first be

24 formed® ntiheaboderées¢ohbed obhbailhgenhi chmporsbe has

Iine%) may be fornmed in the Y-direction.
een’placed on the feature that the X-scribe line and

the Y-scribe line do not interest each other. However,
as shown in FIG. 11, in a case where an edge of a glass
base material is used as one side of an effective
display section, that is, in a case where a liquid
crystal display panel is diced out of a work W that is
configured such that regions Al, A2, ., which
correspond to a plurality of effective disblay
sections, are formed in line in a strip-like glass base
material, it should suffice if scribe lines SL are
formed only in a direction perpendicular to the edge
ES. In the example shown in FIG. 11, two edges ES of
the work W correspond to two sides of the effective
display.section. Thus, there is no need to form scribe
lines SL at the four sides, and scribe scribes SL are
formed only at the two sides perpendicular to the edges

ES. In this case, the scribe lines SL are formed so as

to be spaced apart from the edges ES. Thereby, the



In the enbodi nent, the liquid crystal display device

has been descri bed as the exanple .of the display 5

devi ce. Needl ess to say, the above-described

manuf acturing nethod is applicable to other display

devi ces such as an organic el ectrol um nescent display
device. In the above-descri bed enbodi nent, enphasis

has 10 been placed on the feat % that the X scribe

line and the Y-scribe line do not interest each

ot her. However, as shown in FIG 11, in a case where

an eosgaé“eofada‘f@%%%es L% el et 7 | APOY - 4R e@r heednengpgament
of an, ef fective play section, that is, in a case
wher €3 15 qLﬁbotafS“ $yst al display panel is diced out

of a work Wthat is 0 dsuhta.t regions A,

A2, ..., which correlglpcglns&% Elr aﬁn%/ljotfyeffect ive

di spl ay t S e n, [ Lp=Li .
gl ass bas:ﬁé:na%%r]lb éﬁl?égégg?%asu ?%e P?@Sé%%gnh Eggentlon

SL arun 2 Jrdeds il ohd endi fo. .
t he edgne%gES In the exaﬂpﬁqg%ggm%?ﬂugﬂé& 4 Mé‘{%y Jevice,

edgesvHES0fi s tdp ATk &Ycﬁiﬁgﬁﬁ@@@ﬁa Ooéc\!\@r%ﬁ@é §f Lhe
effective display section. Thus, ere is no need to

f or mdscfradiel vd maecsdﬁl:_t,atartdlead}oi&vsmgieesm andrsgsé ben
scribes SL are 25 fornmed only at the two sides

per perrdidid druning hel edyesnd ES.ddardedss Caseanthecturing
scribe lines SL are forned so as to be spaced apart
from3d# -edges ES. Thereby, the 25 sanme advantages as
in the above-descri bed enbodi nent
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can be obtained. Industrial Applicability As has been

descri bed above, the present invention 5 can provide LLOYD WISE

a method of manufacturing a display device, whichis
capabl e of suppressing occurrence of a defective
product, and achi eving an incegase_ln manuf act uri ng
yield and a decrease in manufacturing cost. LLOYD
WSE 26 CLAIMS: 1. A nethod of manufacturing a
dtsmimy; devi ce characterized by conprising a step of
cutting a pair of substrates bonded to each ot her,

the step imchethdg: ob rﬁé?rﬁlh.bé@ﬂu@ﬂ?c%oi &b@f%g&%@l@é.

by a scribe nmenber and forming a first scr Ine in
cHarattel fzed ilon ¢ompuli s Hied | Hi figesad € oner Dhgthepair of
substrates on the same surface as that of the first
st Heratow hgnder seredeh omnber tnd 4o g Puseeend
scribe line in a second 10 direction that intersects
the firSirdvingtonm of v efubstratsetdnd scséibée imember and
is formed such that the second scribe line is spaced
a%oﬂlrfgrd% T iTStReriee In e fiwat i%lflfeeﬁtm;n in and
the precedi.ng step. 2. The t hod of manufacturing a
di spl ay’ ¢ elvbll%‘eg, At Sorth }"gi“el os‘tk??il?ﬁtfs O“h t};e_ Sime
rd ' dh t he. st.ep. of. ﬁgﬂ1n t irs
g%??%gkfiﬁiqﬁﬁ%?u eghgas{%ﬁ§Qﬁ§?§ﬁ9ﬁ IQf %Phﬁ% SFI R
I dhatnd Schl‘?‘rﬁaHd e ddde Jdriske saride a second
direction that intersects the first direction ,

wherein the second scribe line is formed such that the
second scribe line is spaced apart from the first scribe
line that is formed in the preceding step.

2. The method of manufacturing a display device,
according to claim 1, characterized in that the step of
forming the first scribe line includes a step of forming a
third scribe line that is parallel to the first scribe
line, and

the second scribe line is formed such that the second
scribe line is spaced apart from the third scribe line that
is formed in the preceding step.

3. The method of manufacturing a display device,
according to claim 2, characterized in that the second
scribe line has a start point on the first scribe line side
and has an end point on the third scribe line side, and

each of a shortest distance between the start point of

the second scribe line and the first scribe line and a
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line, and the second scribe line is formed such that

the second 20 scribe line is spaced apart fromthe LLOYD WiSE

third scribe line that is forned in the preceding

step. 3. The nethod of nmanufacturing a display device,
according to claim 2, charactg&ized in that the second
scribe line has a start point on the first scribe |ine
side 25 and has an end point on the third scribe Iine

siHS 88 dfgggneé Be%@@éﬁeﬁﬁedéﬁ&aESEnPe&?E Ret BEcond
start point of the second scribe Iine and the first

seerbBel 1 DRe a8fldat kb QYR Wi SEcr 2e ShonE €8s HE61@86€0.1 mm and
bet ween the end point of the second scribe |ine and

theotdmrd scribe line is between 0.1 mMmmand 1.0 nm

4. The method of manufacturing a display device, 5
accordé ng Thechathov@, ofhmaacfectzetngnatlaspihe decdod,
scribe line has a start point on the first scribe |line
stdecndtinatoanlend Poi ahavactheitkir dnsthabethéneecond
side, and a shortest distance between the start point
ofC¥Hee Lbeenhaschi BeartneoaRl ehetherEirstr spsibpnine side

gual to or 10 |ess than a shortest distance
b%?&e%ﬁstﬁ% BRd BOFRt BF the tREEdnECEEPRbEINENEidRg and

h hird od. of
i spl a9 SRSTEESE HarBapasi SelF ey coipr Forho BoLPEpT5r tne

Cgé&#H& Pl Py SHHét £e§1¥Q£C? Pféeafl %f§§t%ﬁ8a1 to or
play section an bonded 0 each ) e
SI@QS'@HéHdéthortest distance between the end point of the
second scribe line and the third scribe line.

5. A method of manufacturing a display device
characterized by comprising a step of cutting a pair of
substrates which has an effective display section and is
bonded to each other, the step including:

scribing one of the substrates by a scribe member and
successively forming a first scribe line and a third scribe
line substantially in parallel in a first direction such -
that the effective display section is sandwiched between
the first scribe line and the third scribe line; and

scribing said one of the substrates on the same
surface as that of the first scribe line by a scribe member
and successively forming a second scribe line and a fourth
scribe line in a second direction, which is substantially

perpendicular to the first direction of the insulating

substrate, such that the effective display section is
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scribing one of the substrates by a scribe nenber and LLOYD WISE

successively formng a first scribe line and a third
scribe |line substantially in parallel in a first
direction such that the effective display section is
sandw ched between 20 the fir scribe line and the
third scribe line; and scribi‘tig said one of the
substrates on the sane surface as that of the first

SELhBR1EN08 DYrR-8ATLRE UEBUDRN oBRELSUELRSSING] Yhe fourth
formng a second scri ne and ourt scribe line

| 8cRisecoNgedi rection, which is substantially 25
perpendlcular to the first direction of the insulating

subst r@herestcbhéhatcohe efteoéi vendi sphayhsecbuobhi Scribe
LLOYD WSE 28 sandw ched between the second scri be
| 1 hee amde t herhoedr bhtwseni beel fhest wher eba 1 heesesdnthhe third
scribe line and the fourth scribe I|ine are forned
becykeled thecfihat ascrei berhe¢deimnthe herehedingsstepi band are
line that are formed in _the preceding step, and are
sﬁ@%@%daﬁaaftfFéﬁmthbeff%sﬁtségrb%e|fh@eaﬁ@dthbethhiad
scribe Ijpe. 6. A nmethod of manufacturing a display
d%%?t%e Wh&rein a substrate of the dlsplay devi ce

10.0of substrates bon

f d
otner §5” sarfEbbodiRE el b ERbT AR o T oeRlpy device,
CORDELENNG: BuSLEPAOL LOVERLNG, 8,SCEi BEyIEIDE on by o paix

pressing SCr1 menbér on a poi n
the substratés H@Q&édat8r§9§E36€E@§d1£Oégrlﬁég the method

scribing the substrate
characterized by comprising:

a step of lowering a scribe member, pressing the
scribe member on a first start point on the substrate
under a predetermined load, and scribing the substrate
from the first start point to a first end point in a first
direction, thereby forming a first scribe line; and

a step of lowering the scribe member onto the same
surface as that of the first scribe line in the substrate,
pressing the scribe member on a second start point, which
is spaced apart from the first scribe line, under a
predetermined load, and scribing the substrate from the
second start point to a second end point in a second
direction that intersects the first direction, thereby
forming a second scribe line that is spaced apart from the
first scribe line.

7. The method of manufacturing a display device,

according to claim 6, characterized by further comprising:
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15 fromthe first start point to a first end point in
a first direction, thereby formng a first scribe
line; and a step of |lowering the scribe nenber onto
the same surface as that of the first scribe line in
the substrate, pressing the gg)lbe menber on a second
start point, which 20 is spac€d apart fromthe first
scribe line, under a predeterm ned |oad, and scribing

the substrapectragyihg tgecond; st émBQinﬁeéec S%E%Oglrst

end point in a second” directiont rnter

f$é§ibgllﬁﬁé1ODowéPEﬁ?bﬁhefgéﬂlﬂg ﬁeﬁ@&?ngnsﬁrfﬁfrblg€art
that is spaced apart fromthe 25 first scribe

7poiive tieatoils ofo bhinéact Wit MOt Re déspbRY devise, 1ine,
according to claim®6, characterized by further _
conps$ $ shggt hé LOYDI M Skemi28r aost €lpe of h 1Dy | Higatbepseht bénder a
menber beyond the first scribe line, |lowering the

sk¥¢det eembred ohoadt hind strilingofme ihablasing substrate
collinear with the second scribe line, pressing the
sEFPBet bRt rdnsEHet t PRt stara W@llﬁcﬂ emdepobnt 5in the

det ed | oad, and scribing the insulating
g%%%‘??‘it%w?%h?% CREFFRY stQFTIDi PttRBEA $HF Foe ehine.

P T AT 48 G ShigBLER AP JEEALEY oo
SRR UEAHED S TR Lo
ToTTER PR T AR I A e iz
nage0sd |iiear Mewdrihe Secofdh S84 ikendd P&n a third start
point that is non-collinear with the second scribe line,
pressing the scribe member on the third start point under
predetermined load, and scribing the insulating substrate
from the third start point to a third end point in the
second direction, thereby forming a third scribe line that
is parallel to the second scribe line and is spaced apart
from the first scribe line.

9. The method of manufacturing a display device,
according to claim 6, characterized in that the scribe
member is shifted to a predetermined start point by
relative movement in association with movement of the
substrate.

10. A method of manufacturing a display device
characterized by comprising a step of cutting a pair of
substrates which has an effective display section and is

bonded to each other, the step including:

LLOYD WISE
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pressing the scribe nmenber on the third start point

under a predetermned |oad, and scribing the LLOYD WISE

insul ating substrate 15 fromthe third start point to
athird end point in the second direction, thereby
formng a third scribe line tggt Is parallel to the
second scribe line and is spaced apart fromthe first
scribe line. 9. The method of manufacturing a display
device, 20 according to claim®6, characterized in

that the scribe nenber is shifted to a predeterm ned
start poiibing &ied af Viendone®etaddl 855061 atd 00 Wddber and
novenent of the substrate. 10. A nethod of

niecwrf ey W i e dbali S ayi fleyi cier &5 chraraederimes- et s an
conprising a step of cutting a pair of substrates
virarh dlasthem efdlestiatee dirspllay saod i sanc ek isf frended
to each other, the step including: LLOYD WSE 30
sttt one of the substrates by a scribe menber and
formng a scribe line in a direction that intersects

an edgtﬁl%ﬁlrt Heh & ust e &l v o rfl it sl aarfe aturdradea pfondes Hle
sybstrate, wherein the effective display section has

0 %iaogereel%aﬁ”gbrtéb% Wi thdwige Bistrmd sutd at e,
and tq: scribz)line s. spaced apart ftpnwth ed

€ ,scribpe nei 1s spacec?‘a art from the egf of f th
the substtat I b ge o e

sSubstrate.



