1DESCRI PTI ON MNETHOD OF MANUFACTURI NG
DI SPLAY DEVICE 5 Technical Field The present invention
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T

or ,diGing, a display device wth a predeternined size
out of a glass base material. 10 Background Art A
liquid crystal di spl ay device, which is an exanple of
the dis device, is configured such that a liquid
ﬁ @m% is interposed between a pair of

For hi gheD &ffSi Ci @y pofr flakr incati on, such
15 ebompiay devices are, in usual cases, individually
cut out of a |large-sized gl ass base material on which
a plurality of display units are forned in advance.
In particul HETERR|PE NAHATEPRENG dels ReAY f REVIDDI | e

equi pnent can easily be mass-produced by this method.
20 In the above fabrication nethod, for exanple, a

dhort-side directi o'ns('xhg‘ﬁ%r"#i‘:%"bﬁ& | owi ng whi ch

| ong-s: de"arr 25 Tant G ahPiehTER) YaReke RheeBrdds ot

baSQnQWﬁﬁéé@ﬁri§gCytdl%ﬁlg§ géGFge,K%k%ﬂﬂé?%ﬁ#?E?&QSgarly

si zes (see, g at . u cation

No. 2002-He2A8)of cutting, or dicing, a display device
with a predetermined size out of a glass base material.

Background Art
A liquid crystal display device, which is 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 fabrication, 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. 1In
particular, small-sized display devices for mobile
equipment can easily be mass-produced by this method.
In the above fabrication method, for example, a

glass base material is linearly scribed in a short-side
direction (X direction), following which the glass base
material is linearly scribed in a long-side direction
(Y direction). Then, the glass base material 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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In order to cut out a rectangul ar display device, 2 an
X-scribe line, which is first fornmed by scribing in

the X direction, is crossed with a Y-scribe line,

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 |i2ne crosses the

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

acts in the glass base material and the gl ass base

mat ean aX-sayipariliyepewADcrhippedrsA dbspkayogdeyteebing in
which is cut out with such a chip, is regarded as a

def eth¢vEé dheecChboaseqiuentctyssetheibhnaf desoribg yieéd which
| owers and the manufacturing cost increases.

Di scldstiresefuentert formaes Tlesprebeny Lnvehei bndhasction,
been_made in consideration of the above-described

pr ob? e afbe? heCr bBFReRIBRIt he ePfRef BRrERecf the display
inveption is to provide a nethod of manufacturing a
disd?%yl%%Vice, which is capabl e of suppressing

nr ease A HaNGr SETor| HotyF AP a° dnecataRE GakerhRd

. e, .
i ncrease in manuf accafi f

”anufﬁgéfqﬁgglfﬁétcrogggﬁg?ﬂQ?%EQVfoﬂéfgt%8%@%%2%9%?ribe

the present invention, ft e provi de

anLifﬁé}”é@géxé%§@§@%aytg§¥éC§c@9npﬁ!@ﬁ@gélggsabéggp
of formng a first scribe line in a first
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 invention 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 manufacturing a display device, which is
capable of suppressing occurrence of a defective
product, and achieving an increase in manufacturing
yield and a decrease in manufacturing cost.

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

a step of forming a first scribe line in a first
direction of an insulating substrate that forms the

display device; and
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direction of an insulating substrate that forns the

di spl ay device; and 3 a step of formng 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 apart fromthe first
scribe line that is forned in the precedi ng step.
According to a second aspect of the present

invention, there is provided a nethod of manufacturing

a di spl ayadevegeogofptinshfgda $@candt 8Rr@bef 98 AENGNAR second
effective display section, which forns the display
devidereoniam thsul ahtegsesubsthat €iratstigpe6tion of the
successively fornming a first scribe line and a third
scribestlaeigabstlastiratéy in parallel ina 15 first
direction of the insulating substrate such that the

ef fecti vevdesplaytBeceronnisssanbini éhad bet fieemetheuch
first, scribe line and the third scribe |line; and a

st ep~ AT STl eS2FURE ySFHHRAE Nyl Be sk ofBaSeFi BRATE| hiECENEhe

a four scribe ljne in a secopnd direction, 20 ich

is sﬁﬁé %n??%f#? P pendF tut ar ?Bm?ﬂelFiFg? BfFERE;BE Step.

tantfat?y b Freee
i splay Seroei e, B fenarneeh phoc eceBRReRt

di spl ay section is san .
Scrifﬁ%éﬂﬂﬁ?ﬁ”“kﬂ&@éfgyrépo?féé?ealﬁ@@ho&hgfehgnﬁggcturing
second scribe |ine and the tourth

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 substrate such that
the effective display section is sandwiched between the
first scribe line and the third scribe line; 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 scribe line and the fourth scribe 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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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 nmet hod of manufacturing a display device,
wherein an insul ating substrates5 that forns the

di spl ay device is scribed, the nethod conprising: a
step of lowering a scribe nenber, pressing the scribe
menbecroibeal ihesandt ahé pRiAd o8ribe Lhsyl ating
substrate under a predeterm ned | oad, and scribing the
10 i nsul abcagrdibgt tat e thomit hepkctsbfsthet ppesphtt 0

a first end point in a first direction, thereby
fordmgenbiens stherei be proeidaddaamstiepdodf| vaenfagturing
the scribe nenber, pressing the scribe menber on a
secohddstRIRY pBFHE CenhVRET ¢ 5N spactasulst hpar subsbrrthe
first scribe line, under a predeterm ned | oad, and

scri Biag %ﬂﬁm?ng%?a PRl aVpdeYhee #7 ofrFheedseblpgmethod

star oint.to a second end point in a second
diré%?ﬁ%%l?h%?'intersects the first direction, thereby

form ng a secQ d?ﬁgi%Qgrkﬁgéatgggigé %Bﬁggd a aggsgﬁgpkhe

20 the first scr I ne. According to a olr aspe

of ther DheSEitvet YN I PNy st NEELrt SpPL VI 980 Re ™BLB08at ing
of manufacturing a display device conprising:
substrate under a predetermined 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 a predetermined
load, and scribing the insulating 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.
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 step of formng an effective display section, 25

whi ch 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 the insulating
substrate, and 5 the scribe lide is spaced apart from
the edge of the insulating substrate. Brief

Description of Drawings FIG 1 schematically shows the
struchar eintergettguad eaystak €heplia¥ulevifi§ substrate,
according to an 10 enbodi ment of the present

i nventi onyh&k&in2ths affeewifer déexpllaynsagtaonehhedoat side
manuf acturing the liquid crystal display panel; FIG

3 isthavyiaerees ekphathengdyheofiethedinbubahiihgcsubshgate,
the liquid crystal display panel; 15 FIG 4 is a view

for @l ai ning the method of nanufacturing the liquid
crystal djspla anel; FIG 5 is a viewfor
ex%laininbhghﬁgﬁg?ﬁoﬁlﬁ? HEnBPAEEHr PR§TENETPRginE edge of

cry S .panel. FIG 6 is a view for o
expﬁ%ﬁ%i#&f%ié?%ékrﬁ%P%ﬁraE%'nanufacturing the Iiquid

CrYsLeL o o) pReh Bl ToRe TR S
l'iquid crysgal 1 schematically shows the structure of
a liquid crystal display device according to an
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 liquid crystal display panel;
FIG. 6 is a view for 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
displéy 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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di spl ay panels froma | arge-sized substrate; FIG 8 is

a view for explaining the positional 25 relationship
bet ween scribe lines, which are forned on a work, and
start and end points thereof; FIG 9 is a view for
expl ai ni ng margi ns between 6 previously forned scribe
lines and the start and end points of a subsequently
formed scribe line; FIG 10A shews the shape of a

corner portion of a liquid crystal display panel that
is fabricated by 5 the manufacturing nmethod of the

pr eserg v eotoly neotmed| &cri108 shows she shapeteftaand end
corner portion of a liquid crystal display panel that

i s frbintatell dysubseqienthyt fommefiastuibagliméhod;

and FIG 11 is .a view for explaining the positiona

10 rel ati bhShi pObesheen thei bbapenes eshabraece porhedn of
on a work according to another enbodi nent of the

i nveht}oilid peaYstntediop laarpynal thetthe fabshepbadAby
met had of _mapufacturin di splay device according to
an e %d?%%&ég?ﬁu{h%gdg%g%ﬂ? $ﬂv€%?iBﬁesﬁgthmPOﬁbmﬁﬁgf
descri bed.wit h, g ef nce Lo the acc anyi ng_dr aw ngs.
I this enhoti Rt 4 T GUF o aPS<Pal tdrSpray BegreRn of

i s d@spfgﬂpfcggé,g%f?{%ﬁ?gfpawfﬁéw fgaggﬁggsatéa by

is shown in . ui'd ‘cryst dr sp
appad?mﬁracp&mﬁm@ﬁa@t&f%%&w&&?'aﬂ?&nel 100. The

liquid crystal panel 100 has™ an effective display
FIG. 11 is 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. 1In this embodiment, a liquid
crystal display device is described as an example of
the display device.
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 displaying 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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section 102 for displaying an i mage. The effective

di spl ay section 102 includes a plurality of display

pi xel s 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 |ayer 410 that is
hel d between the array substrate 200 and counter 7
substrate 400. In the liquid crystal display pane

100, the array substrate 200 is forned using a
l'ight-transm ssive insulation substrate 201, for

i nstamcetracgl ass. 5 substrate 201. In the effective

di splay section 102, the array substrate 200

i ncl udes, Iontbaelbfuhdj oryssalfdéeplaly. panklobd0, the array
surface) of the glass substrate 201, a plurality of

si gnatb st neke SH0@nds af prmed| is yngos tahtttnessBissive
arranged in a matrix, switch elenents 10 211 di sposed
nearl P9 b2 5EQR | BWasbFatpe2dl gnPr| i netasge, aadgbean
l'ines Sc, and zixel el ectrodes 213 connected to the

swi t PR ERERt €V 211, IThEh_ v E ERCRT BReRt SPIAY coRpRicRS102,
athin film transjstor éTgT% tgaé i ncludes, e,.g. a

pol y&IT i TORY i PSR af0 atRFtddpsyer? R Shi F_IPHg

el e h te electrode copnected. to the scan
Iingggéﬁg%&%oﬁfbg'g€¥%%¥r%%%f%%%%e%fegh?og%%ﬁsp?ggftrate
el ec de j c n t

o ora e Sy AR S e DR ELEREE SETRRE STt fcd e
usi ngf asdd@ht tn@d $&anspsgdyeihnsuhattpR, sehst LRt &1 ements

401, for instance,
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. In 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 that
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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a glass substrate 401. In the effective display
section 102, the counter substrate 400 includes, on
one of mmjor surfaces (i.e. front surface) of the

i nsul ation substrate 401, a counter electrode 403 that
25 is disposed to face the pixel electrode 213. The
array substrate 200 and counter substrate 400 are
bonded to each other with a predeterm ned gap, 8 which
is provided by, e.g. a columar spacer that is

di sposed at least within the effective display section

102.wﬁheh|igupﬂoeiasaabylaaeg.4aocb§uﬁaéﬂeap@Ee@ that is
liquid crystal conposition that is sealed in the 5

predéi sroseddagapeastthethinutHeceystatidespliaplapasektion
100. The liquid crystal display panel 100 includes a
drivEOZirclive begquidnciystehataysrdid$posedfonmad of a

peri pheral area of the effective display section 102.

10 Thedwd verestabi eoseesibhonibhahciadesaied| éastha
part of a scan line drive section 251, which is

di spOERE LArMbRed eFdP sPHet B LheUseaRTYFhad SESPAAY a

part éﬁe 15%gnal line drive section 261, which is
disﬁ%se he end side of the signal lines Sg. The

scan 11 nerfa! Veqlz sSriL o1 PELSVB0) beBd I, Shangli. «

(scan pul ses) can’| rne

dri vgr Seetd PR 26d sé&@f&ﬁe?l§r£%§tSignékgPégeég§naﬁd

signal lines X The scan Ine drive sec

Si gnedriphersll i ¥ee 566t i ORe Piectike §hEpSMt €BLPYon 102.

el ement 211 within the
The drive circuit section 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 disposed 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 switéhing 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 array substrate 200 and the outer
surface of the counter substrate 400, in accordance

with characteristics of the liguid crystal layer 410.

A method of manufacturing the liquid crystal panel
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20 effective display section 102, thin-film
transistors each including a polysilicon film
Further, in the liquid crystal display panel 100,

pol ari zer 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 liqgid crystal |ayer 410.
A net hod of manufacturing the liquid crystal panel 9
in the liquid crystal display apparatus with the above

desctnbeﬂesliqanur@rysthln@mspEa?esp bBgdus! Rith the above-
addition, a nethod of dicing a plurality of liquid

crystlabcdikbptiayt panelhisef wobil anbar ge- dezedibase 1In

material 5 is described. As is shown in FIG 2 and

FI G addiniénrse gebked basdigbngreapl@tflang afsédqudd

gl ass base material 312, each having a thickness of
abouBrPSaimiiiapéalyrepared. frameaf ipsgegragsdphgse material
mat eri al, 310, and second gl ass base 10 material 312 are
formkd AEATERRA-a size that four liquid crystal

Section 38 ek Sﬁﬁgl"aﬁaﬁfcﬁ BPGmER 1 Gr mB by 6o Prig =
a |0M5§8”H§EQ%E£$G ﬁé goge '&”&?é usb%gg $Sterial 312,

| ayer, a pixe e f Or M8 d y g a

net abhig H?%fﬁ?aé éHgékﬁéséTSk(éBGthbtbnm@§'99% gEepared.

al um num a co Iter, an orientatrion
i's fDEQEﬂltﬁte@EQs9fb£9érm§fé§§§lV§1§'§Hha¥ecbﬁa'Qméss base

102 provided on the first glass base materi al
material 312 are formed with such a size 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 fiiter, 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 formed on the
drive circuit section 110 that is provided on a
peripheral part of each effective display section 102.
In addition, a connection electrode 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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310. The respective drive sections are formed 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 forned. 25 Subsequently,
a seal material 106 is coated inga frame-like shape
around each effective display section 102. Further, a
dunmy seal 107 is coated along an 10 entire periphera

por t&Rpi e ﬁ@?l%hé§519b§§§19ﬁ38n HﬁEeEh§Et3%QasIh§ase
seal materi al 6 and dumry seal 107 are forned of an

adhesaversath3as.a Ther seset hhogriadhesivanar damhiygbkal 107
(e.g. ultraviolet) curing adhesive. 5 In this exanple,

t he aeal fomtedi af 406adhdsduamyuskabks 40¥harmcapptied

by a dispenser using, e.g. an epoxy adhesive. The
conmedievhvel @st #odegkecl fod- 3ubtervandet)t curhag adhesive.
outsi de of the seal material 106. On the other hand, a
count®rtRiece¥emelao3ther real material 106 and dummy seal

ransm ssjye netalli¢c material such as ITO an
orlgiqgt?ﬁ% ?PPL}egtEy %rgl?B?ﬁﬁﬂraPSFBEr sraasaanepoxy
t he second %Iangbase nat?rla assocj ati o

the RFTENtT B en Bt E bR Tg5t rauty SREk Shh ALY eReenas
amount of 1 5 g g6 yst g %”gégi'ﬂfgte%z% §1§%FS dr opped

on each region surroun each sea érial 106

on the f'@ﬁttﬂéaéﬁhgﬁsﬁaﬁateé'ébug%gr IheRe bAE oRSEormed
gl ass base material 310 and secon
of a light-transmissive metallic material such as ITO,
an orientation 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 shown in FIG. 4, the first glass
base material 310 and second glass base material 312
are pressed under a predetermined pressure in
directions toward each other. Further, the seal
material 106 and dummy seal 107 are cured and the first

glass base material 310 and second glass base material
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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 associ ated 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 gl ass base material 312 are
pressed under a predeterm ned pressure in 25
directions toward each other. Further, the sea
material 106 and dummy seal 107 are cured and the

firsilz glessabiosehomatesi ehcBlOinad. second, gtRssrhbase glass
material 11 312 are attached to each other. Thus, the
firstagy asstebbsk 3 eandl s8dOnangl sesobdsgl assebaae 312
material 312 are attached to each other by the sea

mat e¢i@latiosched teuemgh setihted 07y tinel $bellmguedial 106 and
crystal layer 410 is 5 formed between the first glass
base it er§ed 3497 amnd seeontigp bd schusea hat eyenl 43021is
in each effective qgsplg% section 102. Then,  as shown

Bed R eh sthgl s S‘ba%leasmae?%mag%i%dﬂo and
ial 31 10 di ong,
cor BT AT &5 HA%: SRt el ot P ore o Feoti ber
sectdi%aﬁ?éde@ti&gui@zpryst al display panel 100 as

shown 1'n 6 1s cut out. The dicing process is

descr | beUrhéd £rad NskiGhal Ln MHGT o5 NeELSSAl Yo POLELLZBhse

pl ates are provided on the outer surface o
0l assatsaist Y a3 10 20d adshbdhe QU es 1Sad Qﬁ@t@fi%ﬁﬁBlZ are
e

gl ass substrate 401. Through the above-descri
diced along 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 surface 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-injected 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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steps, the liquid crystal display panel is conpleted.

In the above-descri bed manufacturing nmethod 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 bonded, and thus form ng

the liquid crystal |ayer 410. Azernatively, after an
enpty liquid crystal cell is fornmed, a liquid 25

crystal material may be vacuuminjected in the cell

The maoeesslof 300 cang 31pl usaliésyrObedi quTd begyst@lith, an
di spl ay panels 100 froma pair of glass base |I 12

mat exprdsaBid fod 3i12ing descylibesd. bdee bregtariviis, ian
apparatus for dicing the glass base materials is
desci¢pegibed. is shown in FIG 7, a glass cutting
apparatus_ 5 30 that scribes the glass base materi al
conpri sesPd 1$abhevy ip BfFedgér 22 @laspi pethéhd Fpparatus
cangg§st10 and , 11, and nitors 16 and 17. The table

T hat’ a1 &bl LR ACE O tPF S PAS PRV 135 PPRRELSPR. 2
The i's air of glass bhase 10 materials 31

ana S50 e o oty o SEtERMEAT v CHESS1a £0; 7d
whi ¢y t I, O st al y 410 is held

t her'e bpﬁgiﬁgﬂggtéﬁ%m%éi%ﬁilﬁj’4. The table T fixes

Suction. The tabre § PefCE iRt ot 508 SBUARFE BVyork v

. gured to be novable in a
is placeable. The work W is a pair of glass base
materials 310 and 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 movable in a
direction of a double-headed arrow B, and is rotatable
by 90° or more in a § direction within 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
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15 direction of a doubl e-headed arrow B, and is
rotatable by 90" or nore in a 6 direction within the

pl ane 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 columms 3, which are

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

bar 4, which extends in a direci3on 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. Thiee hdidectsoppoftabros Aobfi guand b6 bemsbwabMe.i nin
the direction of arrow A along a guide 5 that is

f or reddibhon hetyai deldar dupdbeth6l der cenppgouted ks
driven in 13 the direction of arrow A by neans of a

nmot ofeWkiIC3 hly ad@i v ohhet Aer Aot deeaguppont aedisection of a

conf% red to verticallé drive the scribe head 7 in a
di r €t RhC e dobr e¥ headeBnar Fowi e radséripeludad, at

7 includﬁ ower part,.that is, at its Bart

cl udes, at S {ts | '
facihg the"TabPe -1, t33thi P hdt dbkSoPRRat fR6¢AEabRg table

oL 08, o S g D agut b ety abegl chLp (SRELbe TRRBer) By

The caneras *10 and 11 capture

and é&%%%f“wﬁ@@?néhﬂﬁfk§c£98é1@§§%%95”§9 on the work

10 Win advance. The caneras 1 are provided on

seats 12 apd d3mergspectiMel Y1 MALeRrar snmeyahlein
the directions %f arrows A and B? Tﬁe sgats ?% 8Edt?§ work

are w,i retiovi shead | y1 dghivemt ahoPRs ar 9ok derd SeoWhbghohSthe 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
configuréd 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 adjustnent. The nonitors 16 and 17 displ ay

i mages that are acquired by the canmeras 10 and 11. The
gl ass cutting apparatus 30 with the above- 20

descri bed structure operates, asgw Il be described

bel ow, and scribes the glass base materials. For the
pur pose of sinple description, assune that the work W

as shwewr Wnikl GucBedhasdf eukeeghoBBeCOBPEEPENEIAGL.O Then,
liquid crystal display panels on a | arge-sized gl ass

25 bakse watkrWals Imagtdrbywthb, chherwer kOWAh8 $eét OMThus,
the table T. |If the glass cutting apparatus 30 is
operbhedalipem¢dt woakkyV i shsabkedeafdriiedednobheheork W in
table surface. Then, the work Wis inmaged by the
cane@%%aﬁgeanarilreaﬁusandthepaﬁighﬁéﬁﬂ AapRdacenepl at the
are formed _on the work Win_ advance, are read, and a
p03|Fi%ﬁandF§EFéE%nEﬁ? Wprkne SStﬂﬁEeGFegetchQ tpele T
wor k det ec The, table T rotat in th

dlrelé%’/\[‘ e%nl?htﬁﬁag C?Jolfeqtrfeono%r%e’%q%}%%?t? ntéhe

dis e h ositiona

i spracEnEn pagtEAERRh Ty SRk SfanPe  thkE BRpecting the

rotaﬁg§ltgon;% abg géﬁgﬁ£|on by 90 . Thereby, the

Y-dirtection |rect|on of extension of scan
l'i nes SC)SQESEHQenﬂ@Qk Wikscagtet @ berRakal kekakest g

direction A of
the 6 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.q. 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 P1l. At this time, for example,
the table T moves in the direction of arrow 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 P1
under a predetermined load.

While the table T is maintained in the fixed
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novenent 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 novenent of the table T. Thereafter, the cutter

wheel chip 8 is aligned with a first point PlL. At

this time, for exanple, the table T noves in the
direction of arrow B and the 201%0l der support 6 noves

in the direction of arrow A so that the first point

P1 on the work Wmay be aligned wth the cutter wheel

chi psBatdy tehethelaatt suppbeel 6 €bi PfoBehasnberd direction
aligned with the first point P1, the scribe head 7 is

| oner B frow hee dloegttbe Juadd bhef2§utdetbarwheby the
chip 8 is pressed on the first point P1 under a

pr edef E¥ ki dieelf | ag. nghdreMrhe Wabhetlei mowminanti nédtha
the fixed 15 state, the hol der support 6 is noved in

t he RRYIRE i DHPPRFE af r oA %%Ta@rt‘ﬁge@bi @bls Bf igungeed from

bar b fhe rivin t he notor . Wth the
nove iﬁsqrﬁpl%Blg%roguﬁ%%rwoék WhEOC%tF%FOQﬂeEPlnt P2.

chi | d fr n15 the first 0|nt P1 on_t he
thmge s"Z%on pot n Scaile %rk WTEPYhud gc??ﬁvge line

Theredys , a,nt S %P@elllaé‘eﬁrgn?'-%he"‘@b?é‘teﬁ{;fﬁghpirE’l%Eh%s the

first point Pl t ist art por nt e second

pm'Hté%%tﬁ@ﬁnﬁStéhghgngecﬁﬁﬁn501h§ porprd: 10 €ﬁet9§d

second point P2, the scribe head 7 is noved upward in
the ghirect | O Eo@ﬁkgidthe 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 is 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
hélds 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 that 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 cuttergwheel chip 8.

Simlarly, a Y-scribe line YSL2, which extends 20
fromthe third point 23 that is the start point to a
fourth poantti4 ébhaghthspbhetend, pehBt sck$pbEORBEBE. 7 is moved
Further, a Y-scribe line YSL3, which extends froma
fiftipyoratiPSthdaditscthen st ashd pohatctibtarswkeébl chip 8
point P6 that is the end point, and a Y-scribe line
YSL4Ls 25enit ate @ xf eonistfie ononk sévenTheppi nhe PZabhat Ti s
the start point to an eighth point P8 that is the end

o]

poi nfotafres LucklssPvaliraasrmd byt -t h8heirglyh the
point P8, the scribe head 7 is noved upward in_the

di r eCTOrP L 1R ThetRautWerk wheks 2aF pt® bPespasphialelo
from.the work W Then, the table rotates in the 6

di rﬁﬂ% SH- By ot .g]ﬁ%r%%‘{/‘?m?%% %E-YU&I‘? rte%kt’f%nT of 2pfethe
wor k, V. t . to r l..tO h L rection 0
oV ST e AR LR e S9E oY BF BRF Rl Eheto
wor ke W i i St {6h b PArRbI&hed © of hEndi l’i@f&%?ns@% bre 6.
novenent of the hol der support 6. Then, wth nov nts

of the hotiier, swppRIhoberdlts 10t ehbendidkhesGPbbet 6 and

wheel chip 8 is aligned with a
table T, the cutter 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.

While the table T is maintained in the fixed
state, the holder suppoft 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
XSLl, 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 poiﬁt P8 is a point that is apart from

each of the Y-scribe lines YSL1 to YSL4. 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 noved in the direction
of arrow A along the guide 5 ofiguide bar 4 by the
driving of the nmotor Mk. Wth the novenent of the 20
hol der support 6, the cutter wheel chip 8 is noved

fromotidhe PiOthspei poifO eRatheswelkoWpora feBhheach of
poi nt P10. The work Wis thus scribed. Thereby, an
X-scthdbeYtsoelb&XSLineshY8hlekvends4fr oimt Aédit hdh, the
point P9 that is the start point to the tenth point
P10 ®i@thigoime Bhdang penhk, ppsnt oPhRdargherasenh between
point P9 is a point that is apart from each of the
Y-sc‘i‘t’%eaqil%%%nt(shs%lk?%thnerﬁeY%htﬁn@JY%? nt PlO |s
a point t IS alfe gart fromeach of the Y-scrj

ln

| i nes YSL foe§§ﬂﬁ 2darerBnint heG- n?ntﬁhﬁoPﬁPtbQPOlnt

Vachs ot Pta R BhEe NP e S RIS QLERRNR vor2,

V- scibe 1S L%@O%%%@andé%ﬁggb LS PR oEhR P EAT Po L€ e

di stangerhetwesn,{he PiﬁéhY§Qinisngtﬁggnt@eldmﬁcéﬁge

line YSL1 is between 0.1 nm and O nm In addition,

the 1 emtdinpoi h 2d&Qit o) €8Ot tenth point P10 is present
between the Y-scribe lines YSL1l and YSL2, and the
shortest distance between the tenth point P10 and the
Y-scribe line YSL2 is between 0.1 mm and 1.0 mm.
Accordingly, the X-scribe line XSL1l is spaced apart
from each of the Y-scribe lines YSL1 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
P11l that is collinear with the X-scribe line XSLI1.
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 P11l 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 lines YSL1 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 YSL1 to YSL4. At
the tenth point P10, the scribeidead 7 is noved
upward in the direction Z and the cutter wheel chip 8
is separated fromthe work W Then, the hol der support

6 i slimwedydeyond tHe4 Y- SThi beditnes, YShenand ¥YBb3e1d@enth
Further, with novenent of the hol der support 6, the

cut tmrimhelll cihg BweSfahi gobdtwPlh hs pkewenthbpeivetn two
P11 that is collinear with the X-scribe |line XSLL1.

Si madidgentany Xsectbdelinge XSL2, anfli ¥BLéxt eAdsotdongly,
the eleventh point P11 that is the start point to a 25

t wel $%h potarlipa2l inatX$h2t he epdcedi apartsffemnedch of the
Each of the el eventh point P11 and twelfth point P12

i s & PUTMPe nktnes Lphatt Lo r bR bagndotnERESYCEE PRRE18E the

[ YSL1 to, YSL4. ddi tion, h of th | th

pgpn _%ﬁﬁﬁgﬁgl%V%TfY%ﬂ%gFﬂ{§$ﬁg'igagregent ge?m:gﬁntmo

dj t Xz L b | YSL4, A di pgly, .

Phe e scribaltt b st Bkl s B2 apsie FREPERERRY T io
the BooedChbhed - 4 ang |

1 e 0 TR AL Lo
poi nfp 2R {desss4 i bechepsdon i;ﬁ(le WBYRUy UPWaREn | NthBCholder

direction Z and the cutter whee

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 a 13th point
P13 that is not collinear with the X-scribe line XSL1.
Similarly, aﬁ X-scribe 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 is
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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chip 8 is separated fromthe work W Then, the hol der

10 support 6 is noved beyond the Y-scribe |ines YSL2

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 peint P13 that is the

start point to a 14th point P14 that is the end

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

mhlchhexheaﬁaeﬁagnframlétQ3@al5518£599bathb% tRethbkaktart
point to a 16th point P16 that is the end point, is

f or medinAnt20aX24chi peihtne2XSthatwhkchhexktaddgpofihem as
17th point P17 that is the start point to an 18th

poi nfopmgdthat is the end point, is forned. An

X-scribe line XSL6, which -extends froma 19th point

P19 t hat ?@uﬁhet§?aﬁﬁr9§#ﬁﬂ pErecgs20ERIporat oP2Ghehatlass
is the end point, is formed. 25 An X-scri be I|ne XSL7,

whi ¢ a@?t@ﬁgng?éﬁTawbigb EeNAEitpbe ER&t WPEkt He dfart
oint to.a 22nd int P22 th i.S e_end

Por neahBLRkan I8k Prevphas XSE@rmfg xﬁﬁsﬁggitiﬁags YSL1

Trome g3td potDLsced LBAL b2 thE SLBLL.BALRY L8 feq

24t h poi nt € end p0|n
Thusy-bbesseribhog B9 REECES kefgone B&ebgg gbﬂaﬁ al X-scribe

base materi al s, COﬂStItUtet € Wor

conpi ehedi s The Béefb9M§BYaBQFHEQ Euﬁﬁékb@hébme&hY§L% 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 cl osest Y-scribe line. The Z¢ack that forns at 15

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

addi tion, when the end point of the formed X-scribe

i nebeésweenh @heOXisonibe liflenandir vAsthébeclogsest and a chip
Y-scribe line, a linear crack runs fromthe end point

t owatendhete| bsestclyrstni beel waek Wheasr asckthbapr26r art in
forms at this tinme also runs collinear with the

X- sc¥hbeh | iihe. s¢pilechsreahere faemefotoesntedrseghceach
between the start point of the X-scribe line and the

cl os®steI ¥-scribe |ine and between the end point of

the X- b 5 1] and the,closest Y-scribe line is
se? tosg;nggée hggroﬂinﬂnllHnae§8§§sW5§r§tFB§SSBB§teSt

to t&%%f&%égr?eggggk gﬁépsfﬁggiéoigttggl¥h%i %%Xr?éealine

crossing poin et ween SCrib

Y'SQ£ﬂ@etﬂén@loﬁggtaYQQ&Pibé¢fgﬁe n?e?%gﬁgéniggéhg%gspoint

t
work W as int prior art in mh?c e Scri [
are dorims $0s&PLSE SEChe AL PhBCk10s@sONyLBEerOhBeine is

hand, in a case where the shortest distance between

t he sétarto pod NgrohréhecMascribemh| Nhe 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-scribe line and the closest
Y-scribe line be set between 0.1 mm and 1.0 mm.

When an X-scribe line, which intersects neither of
the previously formed two neighboring Y-scribe 1lines,
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 end 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 cl osest Y-scribe |line 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 determ ned and

a specified outer size cannot be obtained, leading to
another factor of defects. Therefore, it is desirable
that the shortest distance betakeen the start point of
the X-scribe line and the closest Y-scribe |line and

bet ween 15 the end point of the X-scribe line and the

cl ospstateéf stinabethe nei beases between dOhd svaandpdift of
mm Wien an X-scribe line, which intersects neither of

t he Previoistibd ok imel amd e gbbosésy Y-scribe Lines, In
is to be forned between the two nei ghboring Y-scribe

20 19HRRE Yhedeutieriseetfeniple te setetlyepdéssadcen
the start point of the X-scribe |ine under a

pr eRREIGRMED S | RET HowERerof athe e~ emdipei hinefangdethe
X-scribe line, a . stress due to novepent of the hol der
suppco]rqs%gtagf_sscﬂpead]dlrrf? ofP the tBEUDt eRt @F nified Fba@ the
due {. eel .chip 8. Thus he di stance
bet V\C}elgsng ceecg%é peoelrﬁ&}%] THe p%(&%r?%et ?n%‘%%ll}?‘ﬁe ine and
closgd ofserdbeylide wmy e 21 greater than the

di stance between the start point of the X-scribe |ine

and the closess Deserddectived dPovOt hei+ MOLES. tht V¥Sscribe
preferable to set the distance between the Start

poi ntirofs tYBL IX-teri 316y | i e Bkt heoe ChOSESE X=-S6F1B€ lines
line to be equal to or less than the
XSL1l to XSL8, regions Al to A4 that 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 YSL1l 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 YSL1 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 lines YSLI to YSL4

i ntersect none of the X-scribe lines 10 XSLI 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 mate&xd als of the work W

the work Wis, reversed and re-set on the table

surface, and a simlar 15 scribing process is

per fasmgeletdd. t he scribing processes for both glass
materials are conpleted, the regions Al to A4 are

di ced outA®sfis hehownkitV BRE. | 108} dnocclyspadbccispl ay the
panel s 100 are taken out. Specifically, the region A,
whi (FPire s ReBuRied byt el 1 Q0L d-seysbel | dhesl oS damand
YSL2 and X-scribe lines XSLI ~and XSL3, the region A2,
whi P § sEhdfy rictrdiete by 1y 50 c3¢Bide | hidsesySide not
YSL4, and X-scribe lines, XSL2, and XSL4, K the region A3, .
whi O TS €3I rHrkhl By P A8 R bl TAHERC AL, ol this
YSL -scribe lLines XSL5 25 and XSL7, and the

oo s er SRR A6 SRR he P VIR Ry shown
YSL3 Y SL- n < [ i ne 6 8 1

di chdr?rb"FhGu's,ﬂ%%’edadi)%:k? g g%‘%:iegséfgsg—%b k(l:{:(i";\prr%f %t%e_d‘o.’hg%g like

| s shows idedd an 1AuRe hip 0SS Arddh COFf N1 1iquid

portion of the liquid crystal display panel 100 tha

is dimestal angghey Sedide dhdwesid hitcdl® d0dng 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 plurality 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 YSL1l and YSL2 and are spaced apart from the
Y-scribe lines YSL1 and YSL2.

As 1is shown in FIG. 8, after the Y-scribe lines
YSL1 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 in the X-direction and

Y-direction. As has been describ&d above, in the case

where a plurality of effective display sections 102

are to be cut out of the work W a plurality of

scripebségesnaiy, fbenkdsonibhelnnek MELAt ahHi XSLBMRhat are

X-scribe lines 15 XSL1 and XSL3 that are forned

subskQirend | goaret pietenestbehaepnevheuplgvifousky Y-scribe

f or ned ne| hboring Y-scribe lines YSL1 and YSL2 and

are shared %%5r@n$r§ﬁ¥¥he TRuger npechinescy8ts ahdthe
shown in G 8, after the Y-scribe lines

20 @Kﬁn%%dp%iﬁo%r%fsE]&%eééﬁ%ﬂycFBPHéél ﬁﬁspﬁé}’f feggce 100
t
of f eet1 et Ly “hR fhredee éfe%@fé‘ﬂ ;‘313;« Sertben Al.
orne
neo XSbL,Bndc KL BLegoURGEBRl EL U TBALD BB wien

per ot AR AOq the 1 £S5k ?uf@fg ol gbgfgngéétgnd it is

sandwi ch the effective display section

X-sogodeihideso XSkdvamd XSk gr erb@ QécuPEi@% e the corner
subsequently, the X-scribe lines XSL1 d XSL3 t

ar e pdoried od tiod smbet estetbe PreVi ogsty &99@?5}1 display

Y-scribe lines YSL1 and YSL2. Thus, no chip occurs at

t he.panel 100. Therefore, the occurrence of a defect 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 modifying
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. Tierefore, the

occurrence of a defect due to a chip at the corner
portion can be suppressed, the manufacturing yield

can bermadr easelde ®hditbetiompufatiowing westhcadrbBe lines
reduced. The present invention is not limted to the
aboveay 15e déscmédetn eplvodY neéhtsct Adnt he st age of
practicing the invention, various enbodi nents may be
made by ng@iﬁ?@ngmb@ﬁémgntucthﬁaﬂlGUGﬁeﬂrSSmﬁﬁhduSplay
departing fromthe spirit of the invention, Structural

el enBPT R 32 ke JesehbbeRhdei FRpt SX#EpLprepefhy Bésplay
conmbi ned, and, 20 various inventions may he made. For

exa ?%ﬁé%bngke%?}%%ﬁu?%lS%Yen%??saﬁﬁygbgeﬁﬁff?%ﬁ from

t he ' reover, structural elenents in

di f f“é%?%%%%’?%”%%h%%yl%r%%%r t %xg%ge chedda ST S
exa f e Ve i bed i rj

e e T for rad Toot e v e IR SRR R  Urkp1ay
W aqgk,tden scribe lines are forned in the

X-direction. Alternatively, scribe lines may first be

24 for nedinnthdeaode+ @68 pMbed OLhBYH M| CBmEELERE has

lines my be fornmed in the Y-direction.

been 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 display
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. 1In 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 featabe 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 etge: dddaagt &gss dHasen neheralbdbve sdasedilbsd oambsddrent
of an effective display section, that is, in a case
whereara bhe qebttailtedr yst al di splay panel is diced out

of a work Wthat is configured such that regions A,

A2, ..., which corrléxboridial LRRhieabilibf effective

di splay sections, are formed in line in a strip-1Iike _
gl ass bas®SniaterPapn feschbbfd 3BPYPcetlf BERFBBL| fRESNTION

SL are 20 fornmed only in direction perpendicular to .
the GRIYETEE AT f (- ERAnDE RAGHACT AT FRE & 191 5phay device,
edg ES of e [ k correspond to two _sides of the

o Pamiah o S PE ot SHPE SRS Brb P el it o

for i [ h sl des, . [

R R A R R R S

per pedveli LA Bir 19 t P BH0LSd FledPehblsifaggnutheturing
scribe lines SL are forned so as to be spaced apart
fromdde, edges ES. Thereby, the 25 sane advant ages as

in the above-described enbodi nent
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can be obtained. Industrial Applicability As has -been
descri bed above, the present invention 5 can provide
a met hod of manufacturing a display device, which is
capabl e of suppressing occurrence of a defective
product, and achieving an increase in manufacturing
yield and a decrease in manufacturing cost. 26 CL A
I MS 1. A nethod of manufacturiéig a di splay device
characterized by conprising: a step of formng a first
scribe line ina first 5 direction of an insulating
substrate that forns the di&phay ttegi ce; and a step
of formng a second scribe line in a second direction
that inteksechsmeheofli p§tmadnnégttoning ahdisphsyl devnge
substrate, 10 wherein the second scribe line is fornmed
suctchaeactenbzedcondceeprbeinghe is spaced apart from

the first scrlbe line that is fornmed in the preceding
step. 2. het ﬁ%tﬂgdf%thﬁﬁu?aEPEFFnécéleﬁs&Péﬁ 68v?c§1r5t

acco ding toclaim1l ch racterized in

5t g oFiah oS el e Brh g oo foarArel Bhet "EoZnghtne
of f@ ggf @iéd scribe line that is parallel to the
fir CT i i Ne, 'a%%dthe second scribe line is

for med Sughs£gﬁtofhformlng 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 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
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second scribe line is spaced apart fromthe third 20
scribe line that is forned in the preceding step. 3.
The nmet hod of nmanufacturing 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 25
side, and each of a shortest distance between the
start point of the second scribe Iine and the first
scribe 27 line and a shortest distance between the end

poi Ntid ahdiea SEEORESErdibecinhde votwsde theréngcpbbee of
line is between 0.1 mmand 1.0 mm 4. The nethod of

manuflaet sk ¢ drgyd as it Sipd ayidevase, thd aetoddsagibe Ttimems

2, characterized in that the second scribe Iine has a

st arbepotent Onl tive dndst.@cmnbe |ine side and has an

end point on the third scribe line side, and a

shortest @rstﬁh@emgbhméeﬁftm@ngfactup@ngtaodlﬁhéayldeV1ce,

second scribe line and the first scribe line is equa
to ACTREILNNaMC LCkhbPt est Clap 2@k el BREnkentidk %%% Second

t of th d be, | nd t d s
R R R T A A N SR Ele%ﬁg’lé%be Line

15 chaiaceiiged by SomLl e, acstep ofyf L0 o

ive |sp ay sect or s
deV|§§ae, L, 39 1 nsulating

a shortest distance between the start point of the
second scribe line and the first scribe line is equal
to or less than a shortest 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 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 substrate such that
the effective display section is sandwiched between the
first scribe line and the third scribe line; and

a step of successively forming a second scribe
line and é fourth scribe line in a second direction,
which 1is substantially perpendicular to the first

direction of the insulating substrate, such that the
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substrate; a step of successively formng a first
scribe line 20 and a third scribe |ine substantially
in parallel ina first direction of the insulating
substrate such that the effective display section is
sandw ched between the first scribe Iine and the
third scribe line; and a step of successively form ng
a second scribe 25 line and a 2®urth scribe line in a
second direction, which is substantially

perpendi cular to the first direction of the

i nsuéafeoygisabdispley sachibhatst bend@iehkeacbev@een the
di spl ay section is sandwi ched between the second
scripeconfesangbehbiheuantl sbei beukthescutibeeilnnehe
second scribe line and the fourth scribe line are
formed beVWRERAIPhENE| FSECBEr PBEibENGéing and the fhiwdh
scribe |ine that are _fornmed in the receding ste and

are 3PRtRY hpBFt2FFoRPFRedf PREveeBcEPBe IR éﬁagbﬁeline
hird ibe_line. 6., t hod, of facturi

i st %) Tt EBt P Rr PR Lh P nbarkt ARG Labrags that

f ' 1 ' ' i bed h hod.
el e b e S e R

scri ber MBabel ne PLESSLAG LRerqscrlbgomerher on a first

start point on the insulating ~under a
predeteranedA|ﬁéghoéngfsﬁéhQEQGthQQn%5a'B%Hb@%?naegice,
en

substrate fromthe first start point toa firs

poi nthéretn famsinshIgei h@nsubbereby £RETI BHrAs the display
device is scribed, the method characterized by
comprising:

a step of lowering a scribe member, pressing the
scribe member on a first start point on the insulating
substrate under a predetermined 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 a predetermined
load, and scribing the insulating 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
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first scribe line; and a step of |lowering the scribe
nmenber, pressing the scribe nmenber on a second start
poi nt, which is spaced 20 apart fromthe first scribe
i ne, under a predeterm ned | oad, and scribing the

I nsul ating substrate fromthe second start point to a
second end point in a second direction that
intersects the first direction,2%hereby formng a
second scribe line that is spaced apart from 25 the
first scribe line. 7. The nethod of manufacturing a

di sptayodevimeg; according to claim6, characterized
by further 29 conprising: a step of noving the scribe
menber beyondep hef fhosingcthdestriee heweerngeybed the
scribe menber on a third start point that is

col 1Ty s1iPe helnecokWesingribe $¢nEbe presengonhe
scri be, member on the third start fpint under a

pr eddt BT FetF | ReE M and & ri i ¢yt L 1MRAT ettt Fg second

substrat,e fromthe third start($oint to,a third en

d .
poi nﬁcrilnb?. h l%?e’cﬁﬁe%ﬂ%%t?}b%,s e gye P BF rﬁ“ﬁgtké.e third
LI S 90 Neadd 8. o IO FELIAG BT1 JROUT 264 ULL PG g

di spl ay device, —according chafracterize

by fuHd helsy CONPEY Sd sk« Ao 84 epr O Y| if@.es'§§f1;]g§oint to

menber beyond the” first scribe line, Towering t

scride-Herpesn@pdidd itk S§EdnPAU M edNBn] Sthereby
non-col Il inear with the second
forming a third scribe line.

8. The method of manufacturing a display device,
according to claim 6, characterized by further
comprising:

a step of moving the scribe member beyond the
first scribe line, lowering the scribe member on a
third start point that is non-collinear with the second
scribe line, pressing the scribe member on the third
start point under a 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

insulating substrate.



scribe line, pressing the scribe nmenber on the third
start point under a'predeterm ned | oad, and scri bing
the insulating substrate fromthe third start point to
a third end point in the second direction, thereby 20
formng a third scribe line that is parallel to the
second scribe line and is spaced apart fromthe first
scribe line. 9. The nethod of menufacturing a display
device, according to claim®6, characterized in that

the scribe 25 nenber is shifted to a predeterm ned
start poiho.byAretahbdeofiomenephctuoraagoai disphaw tibvice
novenent of the insulating substrate. 30 10. A nethod
of neimfacteringdabyi sphpyisdengce characterized by
conprising: a step of formng an effective display
section, awhteh ¢6rhsrnhegdpspeafedbiveedisnlan section,
insulating 5 substrate; and a step of formng a scribe
i ne'h¥Ch 7Bt Hon disatayndeyieet scAndBdyeSBE 2t hRY
insuliﬁérw substrate, wherein the effective display
sect¥ 3tone?’Fde that agrees with the edge of the
inSU|atin§ S bSt£§t brmlg ansthebgc Ebe Ehng h%rection
spaced apart Tronmthe Bugé af *the°Fnsul'at irfg _
SUbsgﬁégeﬁntersects an edge of the insulating substrate,

wherein the effective display section has one side
that agrees with the edge of the insulating substrate,
and

the scribe line is spaced apart from the edge of

the insulating substrate.



