METHOD FOR CUTTI NG GLASS LAM NATE BACKGROUND COF THE

I NVENTION 1. Field of the Invention The present
invention relates to a nethod for cutting a gl ass
plate, nore particularly to a method for cutting a
glass lamnate including a pair of glass plates
bonded together. 2. Description of the Prior Art A
glass plate is cut by formng a scribe line on the
surface of the glass plate and applying stress to the
scribe line. METHOReFERaGPTEING SLARSaLMABATEuUtt i ng
nmet hod, the applicant of the present invention has
proposed a net hoBACKGROUNDI 6f @HB|I ANYENPILIANe, which is
di scl osed in Japanese Patent Application Laid-open
No. 2004-307318. The glass cutting nethod disclosed in
Japanese Patent Application Laid-open No. 2004-307318
is rieesihed whéchnesables to cut a glass |amnate for
aliquid crystal display having a plurality of liquid
cryst ai‘h@?ﬂe%erﬁ:‘ dnv@idrs ra1Bta’ ¥be mé&fhdd HASTutting a
| am nat e having a plurality of liquid crystal cel
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glass plate &, and there are provided a plurality of
quuid crystal cell regions 2 between the gl ass
Zg es Gl .and & d crystal cell regions 2
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Aglass plate is cut by forming a scribe 1ine on the surface
of the glass plate and applyving stress to the scribe line. As
one example of such a glass cutting method, the applicant of
the present invention has proposed a method for cutting a glass
plate, which is disclosed in Japanese Patent Application
Laid-open No. 2004-307318.

The glass cutting method disclosed in Japénese Patent
Application Laid-open No. 2004-307318 is a method which enables
to cut a glass laminate for a liquid crystal display having a
plurality of liquid crystal cells. Fig. 5(a) is a plan view
of a glass laminate 1 having a plurality of liquid crystal cell
regions, and Fig. 5(b) is a schematic sectional view of the glass
laminate 1 taken along the A-A line shown in Fig. 5(a). As shown
in Fig. 5(b), the glass laminate 1 includes a glass plate Gl
‘and a glass plate G2, and there are provided a plurality of liquid

crystal cell regions 2 between the glass plates Gl and G2. The



aresin 3 serving as a partition. Each of the liquid

crystal cell regions 2 is entirely sealed with a

resin 7 provided along the periphery of the glass

lam nate 1 to prevent the entry of a liquid into the

gap between the glass plates A and & opposed to

each other. It is to be noted that a |iquid crystal

can be injected into the liquid crystal cell regions

2 either before or after the cutting of the gl ass
Laguhdtervistsl pelfloregdonbi §ard capatret@dc frameesach other by
sectional views for illustrating the nethod for
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shows the step of formng scribe Iines on the surface
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Japanese Patent Application Laid-open No. 2004-307318. More

specifically, Fig. 6(a) is a sectional view which shows the step
of forming scribe lines on the surface of glass plates, Fig.
€(b) is a sectional view which shows the step of etching the
surface of the glass plates, and Fig. 6(c) is a sectional view
which shows the step of cutting a glass laminate.

A glass laminate 1 is cut by performing the steps shown
in Figs. 6(a) to 6(c) in this order. First, as shown in Fig.
6(a), scribe lines 12a and 12b are formed on the surface of the
glass plates Gl and G2 with the use of a diamond or cemented
carbide wheel cutter 11. Then, as shown in Fig. 6(b), the
surface of the glass plates Gl and G2 having the scribe lines
l2a and 12b is etched by immersing the glass laminate in an
etchant. Then, mechanical stress is appliedto the scribe lines

12a and 12b through the application of a load or tension to cut



the glass lam nate along the scribe lines 12a and 12b.

Such a glass cutting nethod disclosed in the Japanese

Pat ent Application Laid-open No. 2004-307318 has the
advantage that cutting of the glass |am nate can be

snoot hly perfornmed because cracks produced in the

gl ass plates due to the formation of scribe lines are
renoved by bringing the glass lamnate into contact

with an etchant. Meanwhile, in recent years, the
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smal l er by reducing the thickness of glass plates
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starting from the scribe I1nes a and 12b are
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efe’is also a possibrlity that fractures starting
fromthe scribe lines 12a and 12b ar j he.
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Application Laid-open No. 2004-307318, there is a possibility
that fractures are produced in the glass laminate before the
cutting step shown in Fig. 6(c) is performed. Particularly,
there is a fear that during the immersion of the glass laminate
in an etchant, the glass laminate is shaken by the flow of the
etchant and is therefore bent so that fractures starting from
the scribe lines 12a and 12b are produced in the glass plates
Gl and G2. 1In addition, there is also a possibility that
fractures starting from the scribe lines 12a and 12b are
produced in the glass plates Gl and G2 when the glass laminate
is taken out of the etchant.

If such fractures are produced in the glass plates G1 and
G2, the glass laminate produced through various steps will have

been wasted. Further, in these days, the size of a glass



3 lam nate for a liquid crystal display is becom ng

| arger because of the increased size of a display

screen and for the purpose of increasing production
efficiency, and therefore the problem of fracture of

a glass lamnate is becom ng nore serious. Further,

when the anmount of etching perforned on a gl ass

lam nate is increased to maxi nmally reduce the

thi ckness of the glass lam nate, there is a case
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the cut€%ng line becomes completely smooth, which makes it

difficult to cut the glass laminate,

In view of the above problems, it is an object of the
present invention to provide a method for cutting a glass
laminate whereby cutting of a glass laminate including glass
plates having a thickness smaller than ever before can be
smoothly accomplished without producing fractures in the glass
plates in the course of reducing the thickness of the glass

plates.

SUMMARY OF THE INVENTION
In order to achieve the above object, the present
invention is directed to a method for cutting a glass laminate
including a first glass plate and a second glass plate, the
method including: a first step of forming a first scribe line

on the surface of the first glass plate; a second step of bringing



4 the first scribe line into contact wwth an etchant;
athird step of formng a second scribe line as a
counterpart of the first scribe line on the surface

of the second glass plate of the glass |am nate which

has been subjected to the second step; and a fourth

step of applying stress to the glass lamnate to cut

the glass |lam nate along the two scribe |ines,

wherein the first to fourth steps are perfornmed in

thé TiarsdescrIbe kind ingonstioacbeddhdangtchartte a third step
present invention can be used to manufacture a flat

SN il 5P| A piel sardba Liat apametoutitspipart laf jthe first
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present invention further includes, prior to the
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panedbrdi §p ki vr agltylﬁot‘?cp@l@cﬁrﬁd that in the 'fourth step, the

glass laminate is preferably cut by applying mechanical stress
or thermal stress thereto.

Further, it is preferred that the cutting method
according to the present invention further includes, prior to
the first step, the step of bringing the glass laminate into
contact with an etchant to reduce the thickness of the entire
glass laminate. By providing such a step, it is possible to
limit the amount of etching performed in the second step on each
of the first and second glass plates to about 10 to 60 um, thereby
preventing the surface of a cutting groove grown from the scribe
line from becoming smooth more than necessary in the second step.
Anyway, the amount of polishing performed in the second step
on each of the glass plates is less than 100 pm, preferably 10

to 60 um, more preferably 10 to 40 pm.

'Further, the present invention is also directed to a flat




Further, the present invention is also directed to a

flat 5 panel display including a first glass plate

not to be exposed to a user and a second gl ass plate

to be exposed to a user, the first and second gl ass

pl at es bei ng bonded together, wherein the second

glass plate entirely has a peripheral side surface
physically cut, but on the other hand, the first glass
plate has a peripheral side surface, at |east part of
maheh displwey indlardisiy faacdersitdglaberebitdasotbasn beadeposed
snooth by etching a cutting |ine physically forned.
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peripheral line of the first glass plate (not to be
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gl ass Astcardigill tq HereRreseHe PRt iony mk el9ast the

excellent fracture resistance. In order to maxinmally
i alhd ineqef yklke rfdsish sd@ssoplate (not to be exposed to

a user) on the outer surface side therecof is made smooth, and
cracks produced in the first glass plate due to the formation
of a scribe line are completely removed. Therefore, the flat
panel display according to the present invention is less likely
to be fractured even when a pressure is applied to the flat panel
display in the direction from the second glass plate G2 exposed
to a user to the first glass plate Gl in use (see Fig. 1(b)).
More specifically, the peripheral line L1 of the first glass
plate Gl on the outer surface side thereof most stretched by
the application of a pressure is made smooth so that there is
no starting point to produce fractures in the glass plate and
therefore the glass laminate has excellent fracture resistance.

In order to maximally enhance the fracture resistance of
the flat panel display, the flat panel display may further be

subjected to a step according to a forth aspect of the present



the flat panel display, the flat panel display may

further be subjected to a step according to a forth

aspect of the present 6 invention. In this case, the

peri pheral side surface of each of the first and

second gl ass plates GL and & can be made entirely

snoot h. However, a flat panel display according to an

ei ght h aspect of the present invention exhibits
sufficiently high fracture resistance in the case of
hoverst iarse. IA thisatasel ythe rperideheral enitencanflage of each
fracture resistance, a cutting nethod according to a
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etching performed in the second
the method including: a first etching step of bringing the

entire glass laminate into contact with an etchant to reduce
the thickness of the glass laminate to a value slightly thicker
than a target thickness; a scribing step of forming a pair of
scribe lines on the surface of the first and second glass plates
which have been subjected to the first etching step; a second
etching step of bringing the entire glass laminate into contact
with an etchant to reduce the thickness of the glass laminate
to the target thickness; and a cutting step of applying stress
to the glass laminate which has been subjected to the second
etching step to cut ﬁhe glass laminate along the pair of scribe
lines, wherein the amount of etching performed in the second
etching step on each of the glass plates is limited to less than

100 pm. The amount of etching performed in the second etching

step on each of the glass plates is preferably limited to 10



etching step on each of the glass plates is limted to
| ess than 100 pm The anpunt of etching perfornmed in
the second etching step on each of the glass plates
is preferably limted to 10 7 to 60 pm nost
preferably 10 to 40 pm According to the cutting

nmet hod of the present invention, it is possible to
snoothly cut a glass |am nate including glass plates
havi ng a thickness smaller than ever before w thout

6 oglticiuhg eeet presSerabliel gl ess4pl phes in the course
of reducing the thickness of the glass plates. BRIEF

DESCRI A9¢ ¢ g TidE: hRAWNGAgRngt hdd @)f thegprfdsemt invention,
di agram whi ch shows the steps of a nethod for cutting
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the present invention and Fig. 1(b) is a perspective
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i nvention; Figs. 2(a) to 2(d) are sectional views for
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agram wni ch shows the steps of a nethod or

£FHGANG 0k 38R: LRALDA! 5 30T 81 005 L g1 BragcONd

e present 1 nvention;, Figs. 4(a) to
4(d) are sectional views for illustrating the steps
shown in Fig. 3; Fig. 5(a) is a plan view of a gl ass
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Fig. 1(a) is a flow diagram which shows the steps of a
method for cutting a glass laminate according to a first
embodiment of the present invention and Fig. 1l(b) is a
perspective view of a flat panel display according to the
present invention;

Figs. 2(a) to 2(d) are sectional views for illustrating
the steps shown in Fig. 1l(a);

Fig. 3 is a flow diagram which shows the steps of a method
for cutting a glass laminate according to a second embodiment
of the present invention;

Figs. 4(a) to 4(d) are sectional views for illustrating
the steps shown in Fig. 3;

Fig. 5(a) is a plan view of a glass laminate having a
plurality of display regions and Fig. 5(b) is a sectional view
of the glass laminate shown in Fig. 5(a); and

Figs. 6(a) to 6(c) are sectional views for illustrating

a conventional method for cutting a glass laminate.



of the glass |amnate shown in Fig. 5(a); and Figs.
6(a) to 6(c) are sectional views for illustrating a
conventional method for cutting a glass |lam nate. 8
DETAI LED DESCRI PTI ON OF THE | NVENTI ON Her ei nbel ow, a
met hod for cutting a glass plate according to the
present invention will be described with reference to
the foll owi ng enbodi nents. Fig. 1(a) is a flow diagram
whi ch shows the steps of a nethod for cutting a gl ass
| am nate according to a first enbodi nent of the

resent invept) ' to this nethod, the
?hickness ofB§&§EH§BAﬁﬁgﬁgEE%IONnQFUHﬁHgI§V§@€éﬁﬁ
gl ass p ate.é% Lo be exposed to a user and a first
gl ass plat e EendY: fopeled fodeautbing isatars nlatig agcording

to target thickness T, and a cutting groove having
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t{EEHEthOd for cutting a glass |am nate according to
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acconpli shed by performng the follow ng steps in
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a first glass plate Gl not to be exposed to a user;
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scribe line into contact wth an etchant; a seco
aCFiibsBggsael ¥R G1 not to be exposed to a user is reduced
to a target thickness T, and a cutting groove having an
appropriate depth is formed.

More specifically, the method for cutting a glass
laminate according to the first embodiment of the present
invention is accomplished by performing the following steps in
order: an etching step (ST1) of chemically polishing a glass
laminate to reduce the thickness of the glass laminate to a value
slightly thicker than a target thickness; a first scribing step
(ST2) of forming a first scribe line as a cutting line on the
surface of a first glass plate Gl not to be exposed to a user;
an additional etching step (ST3) of bringing the first scribe
line into contact with an etchant; a second scribing step (ST4)
of forming a predetermined second scribe line on the surface
of a second glass plate G2; and a cutting step (STS) of applying

stress to the scribe lines formed on the surface of the first



of formng a predeterm ned second scribe |ine on the
surface of a second glass plate &; and a cutting
step (ST5) of applying stress to the scribe |ines
formed on the surface of the first 9 and second gl ass
plates to cut the glass lamnate. Fig. 5(a) is a plan
view of a glass lamnate 1 that is an object to be
cut by the cutting nethod according to the present
invention, and Fig. 5(b) is a schematic sectional view
8ndt ﬁecogﬂagéaﬁanpﬁatés1t9aﬁ1=_1ﬁ shenglare Aamipphe-
shown in Fi 5(a) The glass lamnate 1 shown in
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of 400 mm x 500 mm and is used for liquid crystal
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are bonded together. On the surface of the first glass
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provided behind the image display screen, and the first and
second glass plates are bonded together.

On the surface of the first glass plate Gl faced toward
the second glass plate G2, there are provided a thin film
transistor and a transparent electrode {(not shown), and an
alignment film (not shown) is further laminated thereon. On
the other hand, on the surface of the second glass plate G2 as
an image display screen faced toward the first glass plate G1,
there are provided a color filter whose color regions are
separated from each other by a black matrix, an overcoat, a
transparent electrode, and an alignment film (not shown), and
they are laminated in this order. The glass plate Gl and the
glass plate G2 are bonded together with spacers (not shown),
a resin 3 serving as a partition, and a resin 7 provided along

the periphery of the glass laminate being interposed between
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they are lamnated in this order. The glass plate Gl
and the glass plate & are bonded together with
spacers (not shown), a resin 3 serving as a
partition, and a resin 7 provided along the periphery
of the glass | am nate being interposed between 10
them It is to be noted that a polarizing plate is
attached to each of the outer surfaces of the gl ass
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cell .regions 2 be filled with a liquid crystal.
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bonded together. Further, the resin 7 provided al ong

t he per?ﬁg‘é??no'Fh‘P heleysaszlates a3k ende@d,r élhere are provided
surrounds the liquid crystal cell regions 2 to provide
ahlentd s5es tadacel broegdmned? ftodpe lféilAgdexpias edl f @uid crystal.
etchant. Next, the nmethod for cutting a glass |amnate
ateorldigwj d toyshelfdekl renfiodisnBrirebepheapedSEbm each other
invention will be described with reference to the

dey artpamgeisign dr puorgdedFagsa pa{ta)t ich Hbor &he glass plate
sectional views for illustrating the steps shown’'in
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an enclosed space prevented from being exposed to an etchant.

Next, the method for cutting a glass laminate according
to the first embodiment of the present invention will be
described with reference to the accompanying drawings. Figs.
2(a) to 2(d) are sectional views for illustrating the steps
shown in Fig. 1{(a), and correspond to the first scribing steia
(ST2), the additional etching stép (ST3), the second scribing
step (ST4), and the cutting step (STS5), respectively.

Prior to the first scribing step (ST2), the etching step
(ST1) is performed to reduce the thickness of the glass laminate
ltoavalue slightly thicker than a target thickness T by etching
so that the glass laminate 1 has a thickness of T+§. Here, the
value 8 corresponds to the difference between the thickness of

the glass laminate 1 which has been subjected to the etching
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(ST1) is performed to reduce the thickness of the
glass lamnate 1 to a value slightly thicker than a
target thickness T by etching so that the glass

| am nate 1 has a thickness of T+S. Here, the value S
corresponds to the difference between the thickness of
the glass lam nate 1 which has been subjected to the
etching 11 step (ST1) and the target t hi ckness T of

t | d h
F TR

r ferabl 20 to 80 That is, the
ue[%le ﬁ@% BFasS E+5?ég}%s$ imae 1oolphess than 200

preferab 0.t nore preferably 10 to 40 pm

\/\Hglﬁ ?ﬁ%kgﬁéﬁlﬁe%%é’nﬂﬁﬂl HeFeppreterabluril G 88 pm. That
ignor ﬁ Then, as shown in Fig. 2(a), in the first

s¢P § ¥PéBe 3Sﬂ9¥ eécéc@lﬁéslphetéalhaWeag ahdepldO pm,

of about 10 to 15 % of the thickness of the first
gPasseprbiy & te 6Orwmd murd ereflefatrly 1 thel of phSWwhen the
gl ass, plate GL. The scribe line 5a is forned by a
sﬁ%?pb%FV%%ﬂfEh@nglé$8eﬂgete$ @l damdo@2 bs tenenead

carbide disc wheel cutter 4 between adjacent liquid

cryst alThenl aeghovn ip Fdgsepoapf eid her ffiowteaeRibing step
other. The thus forned scribe line (cutting line) 5a

i ST lows st ke diitiel g haodue @yd@ﬁbﬁﬂiﬂdw .abdd 110086 15 § of
cutting groove serves as a cuttin ine for the gl ass

heg th3tknasshe chétfingt
(Fett ching step (ST3) sﬁg%n&?ﬁ@sé gﬁ}'e dj)]l%%lﬁ‘géao%h%l%l surface

contact i thoan ot bhan. Chnd TS Pan Siaciag uA ke formed by
WabRBrpOci LAGMEe -8Rt ial edge of a diamond or cemented carbide
disc wheel cutter 4 between adjacent liquid crystal cell regions
2 to separate them from each other. The thus formed scribe line
(cutting line) 5a is grown into a cutting groove by etching,
and the cutting groove serves as a cutting line for the glass
plate Gl in the cutting step (8ST5).

In the additional etching step (ST3) shown in Fig. 2(b),
the outer surface of the glass laminate 1 is brought into contact
with an etchant, and is then washed with water to remove the
etchant from the surface of the glass laminate 1. More
specifically, the surface of the first glass plate Gl having
the scribe line 5a and the surface of the second glass plate
G2 are etched by bringing these surfaces into contact with an

etchant. 1In this step, etching is performed by immersing the

glass laminate 1 in an etchant. The etchant is not particularly

12



etchant fromthe surface of the glass lamnate 1. Mre
specifically, the surface of the first glass plate Gl
having the scribe line 5a and the surface of the

second glass plate & are etched by bringing these
surfaces into contact wwth an etchant. In this step
etching is perforned by immersing the glass |am nate

1 in an etchant. The etchant is not particularly 12

limted as long as it is a liquid which can dissolve
hlmtted mwt long ahiis ésbodiienrid whachouaouls ssellne ghass, but
contai ning hydrogen fluoride in a concentration of 55

D% othi esanbodimstt, lan taqee@dsli $¢ onl cretodm tai siep, hydrogen
both of the first and second glass plates A and &

e etddech td cedte: ddtei dii ek NES sty of ldws glasssed.

lam nate 1 by the value 8 (that is, an anount of

addi t imnalhiet elkidig)iondl pechanh B#epddbbihnaf ehehfNfst and
it is possible to reliably renove cracks produced in

dewritipfiase Platdde1fdne620h 26 S RIRIEL Slrdif-d enkhenhickness

formation of a scribe line 5a. However, a phenonenon

! . _ ‘ o
cﬁ é"w?c?.ﬁﬁtsgelaﬁﬁégﬁgegob £ e j ;?eﬁgtg?ﬁg\,’malflr&ﬂ%?nt of

e line s conplete snoot does
e ST eRI G Y i S B AR SRR RG, ac i
SRS PR ) o el BB b Pace or
theaT LTS B REr & S Th 4Pl GO e SO e B P T Dpe Line
5 fﬁgg2$%g¥ A e eahon 16 Swhich NS A ES Y o cutting
I'sp fo

groove grown from the scribe line 5a becomes completely smooth
does not occur because the amount of etching performed on the
glass plates Gl and G2 is limited.

In the second scribing step (ST4) following the
additicnal etching step {ST3), as shown in Fig. 2(c), a second
scribe line 5b is formed on the surface of the second glass plate
G2. More specifically, a second scribe line 5b is formed by
the wheel cutter 4 between adjacent display regions 2 at a
position opposed to the first scribe line 5b, and the thus formed
second scribe line 5b serves as a cutting line in the cutting
step (STS).

As described above, according to the cutting method of
the first embodiment of the present invention, a scribe line

5b is not formed on the surface of the second glass plate G2

until the second scribing step (ST4) is performed. More
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position opposed to the first scribe line 5b, and the

thus formed second scribe line 5b serves as a cutting

line in the cutting step (ST5). As described above,
according to the cutting nethod of the first

enbodi nent of the present invention, a scribe line 5b

is not forned on the surface of the second glass plate

& until the second scribing step (ST4) is perforned.

More 13 specifically, a scribe |ine 5b, which may
spemifbcatbivt @ esrihe line Sboonhighasay pradiaep frpgtures in
not fornmed on the surface of the second glass plate

G2 weddnd hé asecphateddl biimy notefof8Fd)on Shepsurdamedot the
and therefore the second glass plate & functions as
seamuhaylizcad pleitef G2ciunygl pl tie darontdhedribdnggkéep (ST4) is
plate GL during the additional etching step (ST3) and

pel fdrenedUrrl he rgfansf ehel Bgcbhe glass phataat? functions
until the second scribing step (ST4) is perfornmed. In

dde fdEhhAgcsl e {rfiScims M folt The.fiddlylastshplate G1
glass lamnate 1 is cut anng the scribe |ines 5a and

R S8y \Hhrégaaﬁlt?LBhE'antbhﬂﬁé st 3 S8 ikt ER8ScbSrse of
appli‘ed to the scribe [Iines 5a and 5b through the

tgzl%g'l iy eﬂﬁg]]a%%dlérﬁlﬁg{:etlhlgntﬂi % éé’&%r‘i@ts%rlblng step

e SsCri I nes ba and As descri bed above,

Tq]ge tspﬁjsch_rdllg& dine 5ais grown into a cutting
groove ~ ha

Ving no ‘cracks by etching, the cut surface

o LR BT T8 SRS e
l(é;%n'inate 1 is cut along the scribe lines 5a and 5b serving as
cutting lines. In this step, stress is applied to the scribe
lines 5a and 5b through the application of a load to cut the
glass laminate 1 along the scribe lines 5a and 5b. As described
above, since the scribe line 5a is grown into a cutting groove .
having no cracks by etching, the cut surface of the glass plate
Gl which has been subjected to the cutting step is smoother than
that of the glass plate G2.

The glass laminate 1 is cut into a plurality of glass
laminates through the above steps, and the plurality of glass
laminates are used as display panels. The first glass plate
Gl of the display panel has a smooth cut surface, and therefore
it is possible to reliably suppress the fracture of the glass
laminate 1 even when an external load is applied to the display

panel.

Fig. 3 is a flow diagram which shows a method for cutting
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The glass lamnate 1 is cut into a plurality of glass

| am nates through the above steps, and the plurality

of glass |am nates are used as display panels. The

first glass plate Gl of the display panel has a

snooth cut surface, and therefore it is possible to
reliably suppress the fracture of the glass I|amnate

1 even when an external load is applied to the display

p | [ [,S. a .di_ agram whi ch shows a net hod

f g{“&‘% St tE |%mﬁﬁte aﬁf’%gl ?%at%%tcb@abﬁamena afesbadresent

eq?{ nt of gh i nventi on. The nethod for
ing ang’l ade }ﬁ% ef%%lﬁ]@ atglape bueigmte according

nment of the present i nvention is acconplished by
eq%‘% g ORE eaPosimeaR ts tdp & hien Pyegent dnveettdivimng s

S%EP F@E of chemcally polishing a glass | am nate
GOMeddE8eth oYt ReEEREad ngf thike fglldswihgnisnape int order: an

value slightly thicker than a target thickness T, a
serrhiRg §géa ($BM 1) obfcheamidall v elridiei g e iasas 1aminate
cutting line on the surface of a first glass plate Gl

ahdte Beduee thectibicksess auf thilng gldsie 1emitka S Ur £aC8 value
of a second glass plate G, an additional etching

stbpglisTy2yhotkermenshng theget ashibrAbaate, 1 ai Belbing step
etchant to reduce the thickness of the glass Ian1na

1($Dll heof tBsgring hd CkBEBSe T1i@d 05 gytdi
(ST13) of applying stress tolthe scri be ?Q% iﬁg line on the
formestoo ftahei 68t (AR 0h14HE GflI At a U A5%e ?HEESSb Ls% gutting

the scribe line 5b formed on the surface o

SN @rgkasSsfkah8e et P s‘?égoﬁdq%lgls%s%la%@ Bgat ear:ll'aclditional
etching step (ST12) of immersing the glass laminate 1 in an
etchant to reduce the thickness of the glass laminate 1 to the
target thickness T, and a cutting step (ST13) of applying stress
to the scribe line 5a formed on the surface of the first glass
plate Gl and the scribe line 5b formed on the surface of the
second glass plate G2 to cut the glass laminate 1,

As in the case of the first embodiment, in the etching
step (ST10), the .thickness of the glass laminate 1 is reduced
to a value slightly thicker than the target thickness T so that
the glass laminate has a thickness of T+8. The value & is less
than 200 um, preferably 20 to 120 pm, more preferably 20 to 80
pm.

Each of the scribe lines formed in the scribing step

(ST11l) has a predetermined depth that is about 10 to 15 % of

the thickness of each glass plate which has been subjected to
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As in the case of the first enbodiment, in the etching

step (ST10), the thickness of the glass lamnate 1 is
reduced to a value slightly thicker than the target
thickness T so that the glass |am nate has a

t hi ckness of T+S. The value 8 is |less than 200 m
preferably 20 to 120 m nore preferably 20 to 80 pm

Each of the scribe Iines forned in the scribing step

(ST11) has a predeterm ned depth that is about 10 to

e tgthindetep dRESS - of Imadii gjlsdsp ,pleack wfii the pburality
been subjected to 15 the etching step (ST10). In this

aff goridechioést he qgintradliled tof haceideaurdiifirest depth from its
controlled to have a uniformdepth fromits starting

P rtirtppendt pei ahdand nal And e 1pt e plliutns 16ft yS&f sk@ibe lines
lines are also controlled to have a uniformdepth to

Afd eiiso/ lont Ryt d hadd actuiE Hm tiptH asS effectively
substrates during various processes to be perforned

pridwint e Fddtf: S 1P thel Yhasd e pddid idalng various
etching step (ST12) followng the scribing step

R ehness o e AR ek YR P o i S g
per o Rod i der LA BRI PRE TR G oPha o) AP igving tne
PR, beadl (TEL G Xo¥ BIRSRA LM Thote RS SR e
RO D18 st G0 Boba HORTS 107 RS pr4Ge A Lying wichin

ane tion, each of a plyrality of glass |an nates
the above range. The additional etching is performed under

conditions where the flow of an etchant is completely stopped
or an etchant gently flows so that the glass laminate 1 will
not be shaken by the flow of the etchant.

According to the cutting method of the second embodiment
of the present invention, each of a plurality of glass laminates
obtained by cutting the glass laminate 1 exhibits excellent
fracture resistance when external stress is applied thereto
because part of the peripheral side surface of each of the first
and second glass plates Gl and G2 on the outer surface side

thereof has been made smooth by etching.

The first and second embodiments of the present invention
have been described above concretely, but the present invention
is not limited theretc. For example, the cutting method
according to the present invention has been described based on

a glass laminate for a liquid crystal display with reference
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obtai ned by cutting the glass lamnate 1 exhibits

excellent fracture resistance when external stress is
applied thereto because part of the peripheral side
surface of each of the first and second gl ass pl ates

Gl and & on the outer surface side thereof has been

made snooth by etching. The first and second

enbodi ments of the present invention have been

gesEnibed abovg concretely, but the present invention

8 A3ESri ti £8d 2t hBREL 8. IkBRSekampnater héocHhirhgthe present
met hod, according to the present invention has been
4BEERFbel BaBee PP hLeflass Inmti ddid tfest ta ki qlads laminate
crystal display with reference 16 to Figs. 1 to 5, but

£0Fl askiqwi matvetalo dilsbdayt Be poegenms it nvmitides eapair of
be applied, is not limted to a glass lamnate for a

9lams dotaies dponidleq| tygesshéong as it includes a pair

of glass plates bonded together. Further, in order to

f ur t hefurtproyeln herdeee hani Suatthet r et dve§ t Hd enddidssical

| am nate 1 which has been subjected the cutting step,

sacingth tdfe tgkagiabaninaiestd SR eds Beehr §6858BLYd the
subjected to final etching so that the periphera

csitdel regird Ha2J¥ afhd R fdd Staniitth éﬁa';t i
pl at es m@%nd aGZ IS part ih%l Iy oral ent it:egslcspgst%]e . el% S

PEAEad 1G AMERBd Lo A1 ABENAHHOhGCULTL09: 3 il ?ec‘ri heral
f al 8| cont

| am nate conprising a first ass ate and a s
sdlRs suRiralce ofh8aPRIBPdthe first and second glass plates Gl

and G2 is partially or entirely etched.
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conprising: a first step of formng a first scribe
line on the surface of the first glass plate; a
second step of bringing the first scribe line into
contact with an etchant; a third step of formng a
second scribe line as a counterpart of the first
scribe Iine on the surface of the second glass plate
of the glass | am nate which has been subjected to the
second step; and a fourth step of applying stress to
WHaT gl asSLABMERaT®: to cut the glass |lam nate al ong
the two scribe lines, wherein the first to fourth
steps are perfornmed in this order. 2. The nmethod for
cutting a glass |lam nate according to claim1l,
further. campeitsiodg fopr cattiagt Reglasst 1sheRatéhodpePsing a
of bringing the glass lamnate into contact with an

Btedandldss griuceid e tddedi@ssLHis theaed! | Fife ThéSiSod

| am nate. 3. The method for cutiing a glass |anm nate
difiggto claim2, wherein in the second step, the

entire glass lamnate 1is brought into contact with an

et chanf £§ psf %SF%fﬂlﬁé(%?ﬁgr%%ﬁc%&b%oibné% E]:.g'ézg}urface

and second gl ates. _ for cutti

Hora SR MR Oh Step, the step of
SIS E 5B Tl A g S neo
a%%@&%g with an etchant;

a third step of forming a second scribe line as a
counterpart of the first scribe line on the surface of the second
glass plate of the glass laminate which has been subjected to
the second step; and

a fourth step of applying stress to the glass laminate

to cut the glass laminate along the two scribe lines, wherein

the first to fourth steps are performed in this order.

2. The method for cutting a glass laminate according to
claim 1, further comprising, prior to the first step, the step
of bringing the glass laminate into contact with an etchant to

reduce the thickness of the entire glass laminate.

3. The method for cutting a glass laminate according to
claim 2, wherein in the second step, the entire glass laminate

is brought into contact with an etchant to reduce the thickness
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with an etchant. 5. A nethod for cutting a glass

| am nate conprising a first glass plate and a second
glass plate, the method conprising: a first etching
step of bringing the entire glass lamnate into
contact with an etchant to reduce the thickness of the
glass lamnate to a value slightly thicker than a
target thickness; a scribing step of formng a pair of
scribe lines on the surface of the first and second

of deatipl e st ints thamdvee dhemh gkady qulated o the first
etching step; a second etching step of bringing the
entire glass lanmnate into contact with an etchant to

reduce the thickness of the glass lamnate to the

tar getd .t hrbknRSSho@NEb @ cittti ngla Sf 18 Nl amlblatieNdccording to
stress to the glass |am nate which has been subjected

d1a inh &, S TuRH ot @Bm@&l%hﬁe,t aredt the rohpeR éeabnaéﬁe step
al ong t he palr of scribe Iines, mhereln the anount

& Qﬁll%]pl%r IlSl I}{Sé%%l %%t:%qztrgt ess t 1'8% %?fh;l]gass

of the gl ass plate

l@mlﬁla%%%hggtggﬁegaﬂgf&%é{{rhgg:}%oylghstst fgrﬁkngl:éplr‘?tyo contact

conpri sing 'ng~a

wﬁ@glggt tgﬁgg&dlng to any one of clains 1 to 5 7. A
met ho nmanuf acturing a flat panel display,

conpriS|ng the nethod for cutting a glass |am nate
according to any one of clains 1 to 5.

5. A method for cutting a glass laminate comprising a
first glass plate and a second glass plate, the method
comprising:

a first etching step of bringing the entire glass laminate
into contact with an etchant to reduce the thickness of the glass
laminate to a value slightly thicker than a target thickness;

a scribing step of forming a pair of scribe lines on the
surface of the first and second glass plates which have been
subjected to the first etching step:

a second etching step of bringing the entire glass
laminate into contact with an etchant to reduce the thickness
of the glass laminate to the target thickness; and

a cutting step of applying stress to the glass laminate
which has been subjected to the second etching step to cut the
glass laminate along the pair of scribe lines, wherein the
amount of etching performed in the second etching step on each

of the glass plates is limited to less than 100 um.
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8. A flat panel display conmprising: a first glass
pl ate not to be exposed to a user; and a second gl ass
plate to be exposed to a user, the first and second
gl ass pl ates bei ng bonded together, wherein the
second gl ass plate entirely has a peripheral side
surface physically cut, but on the other hand, the
first glass plate has a peripheral side surface, at
| east part of which on the outer surface side thereof
has been nade snooth by etching a cutting line
physical ly fornmed. 20

6. Amethod for manufacturing a flat panel display panel,

comprising the method for cutting a glass laminate according

to any one of claims 1 to 5.

7. A method for manufacturing a flat panel display,
comprising the method for cutting a glass laminate according

to any one of claims 1 to 5.

8. A flat panel display comprising:

a first glass plate not to be exposed to a user; and

a second glass plate to be exposed to a user, the first
and second glass plates being bonded together, wherein the
second glass plate entirely has a peripheral side surface
physically cut, but on the other hand, the first glass plate
has a peripheral side surface, at least part of which on the
outer surface side thereof has been made smooth by etching a

cutting line physically formed.
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