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1 - MDO30 DESCRIPTION BRI TTLE SUBSTRATE CUTTI NG
SYSTEM AND BRI TTLE SUBSTRATE CUTTI NG METHOD 5
TECHNI CAL FI ELD The present invention relates to a
brittle substrate cutting systemand a brittle
substrate cutting nethod for ~16 Gutting a brittle
substrate by formng a scribing Iine on the brittle
substrate and breaking the brittle substrate al ong

the scribing Iine. BACK A di spl ay
apparatus includes a flgfxﬁﬁggﬁggf%énel (e.g., a
liquid crystal panel,. a plasma display panel, an

o 9201 SRR B Sl ) B4 doorars

two 20 gl ass substrat es) CUNHNG METSIDy panel is
manuf actured, a brittle substrate needs to be cut

MB030

into a predetern1ned size. Cenerally, a scribe line
is fornmed on the brlttIeTEgﬂﬁéﬁﬁhtﬁiégﬁ

ribing step),
and next the brittle substrate is broken along the
scribe line forned (breakln% st ep) 25 thereb

h
brittle subSheRkeswthdrventinpoeelatea 59 BpEdtLiPGuRstrate

a C%h%ﬂm%gaggéEéhuananambrﬁhtla @@bétﬁﬁt@b&ﬁtﬁmngumﬁthod for
each head 03|ng&each ot her on si de..a

Wi L, B BEpE e PARHDSERBCoPYt AETEGRgL 12 GBI Yine on
cut g vreadad &Qﬂb@d:@%t@ ciiid errashdalg ftdre foarititde smbstrate
scrlbln I|ne on ., ass. _substrate and a roller which
pre&dOIY Ihe S6H 1%ﬁ'§ﬂé1g1ass substrates in paralle

W th the_scrlblng line formed by the cutter wheel.

‘The cutting.apparatus Cu%iCKé%dUdﬂa%ﬂ%

A displéy apparatus includes a flat display panel

(e.g., a liquid crystal panel, a plasma display panel, an
organic EL display panel). The flat display panel is
manufactured by bonding.two brittle substrates (e.qg., two
 glass substrates). When a display panel is manufactured,
a brittle substrate needs to be cut into a predetermined
size. Generally, a scribe line is formed on the brittle
substrate (scribing step), and next the brittle substrate
is broken along the scribe line. formed (b;eaking'step),

thereby the brittle substrate being cut.

'W002/057192Aldisclosesacuttingapparatusinwhich
a ?air of cutting heads, each head opposing each other on
an upper side and a lower side, 1is provided. Each of the
'pair of cutting heads includes a cutter wheel for forming
'ascribinglineonaglasssubstréteandarollerwhichpresses
,androllsontheglasssubstratesinpafallelwiththescribing

line formed by the cutter wheel. The cuttj_.ng apparatus cuts



a bonded substrate which is manufactured by bondi ng
the pair of glass substrates. The cutting apparatus
di sclosed in the publication 5 rotates the roller of

‘each cutting head provided on the upper side and the

| oner side while each roller Ts?pfessed against both MD030
sides of the scribing line to exert a shearing stress
(a bendi ng nnnent) with respect to the scribing line

?g-r %E el %géa?l,lfﬂstsc &;%1 i errnguﬂg_gycg' gglﬂ%ﬁgndiﬁlg the pair

cutbfnglbeadsubstea¢bsglass substrate, which

constitutes a bonded substrate. |In this manner, each

gl ass substrate is cut. In the cutting apparatus

descri bed i fiheheuipting wpmtumglsnéoséﬁdihdlhﬁ)@@@tllcatlon
wor jl‘:%t%lﬁ‘ég %ﬂ@%’oilgg £ 68kt {)@H‘lf@‘h@ﬁ? ﬁ‘lgov:[d&lfbn the upper

bel ow (righ ove) the scribing or med
r espédei yrd ghestovebstidn whidet epel riod legels mmfe%% against

di rgBEhOEJ_QESt&? 1HATTrIMSY 288 +5ONBVEE .a tdMaring stress

monent does not exért a sufficient shearin

| f or & W{t%l%gﬁaaptzomt*éhé‘a%we&fr £Bi TR ISP 11%%111‘% on each
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‘posErBPLERyePHE

whegiasker tdupaler@hack ageast i kut ls&@‘ﬂbhﬁagscrl:bieng isne formed
fornmed on each glass substrate _is_sh

| is
YeHXhagPH§§e§uH§FFatB% ﬁﬁ?hngy%ﬁéng haa on
aCCéh@hﬁjﬂaéIQJbubEErW&éD wh st eonddd tued arbefddédeubstrate.

bstrate i , t de,ed t
dr obps EEPRcBepRercup bbby at d8agE BB F SR 1 SAE hel d.
An unnecessary force is applied to the glass
bst r at t '
i de cdge phPEGHTbLda PP S kNS, L 3BT Hcation.,
30 thamaﬁﬂ;ngMMM¢at@an&£MChﬁhaﬁf@ﬁBIG&@&%¢E@QkGﬁtendlng

W thy éﬁ?pﬁgio% fr{%lﬁlt S&ﬁé\pé]y‘ Hd MeriBISIF 123 mRd on the

possi PpPI Ngs, ract ures, etc may occur
at aﬁsmqtime akRss t FabstaateisdeesligRdporih orfhe thickness

congactsrihg RAthacgiIwBkClRubstihees.3 BoWEWEP, the bending

moment does not exert a sufficient shearing forcewithrespect
to each scribing line. Thus, when a wvertical crack
constituting the scribing line formed on each glass substrate
is shallow, there is a possibility that each glass substrate

may not be accurately cut.

When a side edge portion of the glass substrate is

dut,'the cut side edge portion drbops since the cut side

. edge portion is not held. An unnecessary fbrce is applied
-to the glass substrate during the cutting process by t.h'e
' droopedéide edgeportidn.' Theref_ore; thereis apossibility
that the substrate is cut in an oblique direction with respect
to the scribing line. There is also a possibility that
'chippings, fractures, etc'may occur at an end face when the

cut side edge portion contacts the end face which is the
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brittle su

cut portion of the glass substrate. The present
invention is made in view of such problens. The
obj ective thereof is to provide a brittle substrate 5
cutting systemand a brittle substrate cutting nethod
for efficiently cutting a brittPe substrate without ~ MP030
chippings in the brittle substrate and fractures, etc
in the brittle substrate 10 DI SCLOSURE OF THE
I NVENTI ON ittd u syst em accor di ng
to tII:g B’r esent °|fn$%%t| ot 5 n%uggttgaggscn bi ng
appar at us |nclud|ng a scribing line form ng neans for
formng a f

erl;garlﬂ %‘?\ré‘% ?Lﬁ éﬁa[cgg :!.12l &‘g{egqcﬁj% 8ficA problems.
br eakuen@btm@tbﬁfet t‘qr@mﬂfstx%\t@ apiéth@l fea bé—'la-ltﬁllﬁg substrate
I n%ut\@ﬁﬁgeg?stpﬁ Qﬁ&%'%@@@fﬁ&&fm W8St #hg f:ﬂétiﬂod for
pressing Controlling neans noving a pressing force
upoﬁfélgé@aﬁaysgutﬁéago$ Q¥k¢¥#¢t%QQ§£HR£ﬁ|Wﬁ out chippings

oppesi e ke 21 d Ifils i aeaOErhbeubbit t becSibHabeittle
along_the scribing line while the first surface of

t heSHPFtEP&ECsubstrate is held, thereby the

above- descri bed obj ective of t he present invention

bei ng achi eved. 2 or di ri strate

cutting system of %%%ﬁ'@rﬁaﬂﬁ%ﬁ&o‘%&é&gr essi ng

force upon a second surface of the brittle substrate

L o BB AP RS AT bbb hang o ene

sur paesent irh'eerbtmmlmtsJ,M$ &t edrsbigla appleiraty¥E including

| Secgtgcf'ﬂ;{ e]fﬁ?é’oﬁ%fhgir%ﬂ%éél{§tfc§.“ %ﬁﬁn‘i tl%%rlblng line
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bri manner e pressing
foree alBigst therfage Mh@ bnid tler FEdSEFate Ands breaklng

Suraﬁfp‘?rg ubN@ol Iddddk iy DEhé abhtftme %.ﬁa%sﬂﬁﬂ:é Okféng the
is app to the second surface - - of

bri geFEbiRgsiinge, Whﬁrglgeébﬁdbgaﬁkaﬁg 6558§Pﬁ55tﬁecludes a

flrst pressing controlling means for moving a pressing force
upon a second surface of the brittle substrate opposing the
first surface of the brittle substrate along the scribing
: line whiie the first surface of the brittle substrate is
held, thereby the above—described.objective of the present

invention being achieved.

_ According to a brlttle substrate cutting system of
thepresentlnventlon a;me551ngforceuponeasecondsurface
'_ of the brittle substrate is moved along the scribed line
formed on a first surface of the brittle substrate while
the first surface of the brittle substrate is heid, this
second surface opposing the first Surfaée of the brittle
substrate. In this manner, while the pressing force along
fhe scribing line formed on the fi:st'surface of the brittle

substrate,thepressingforceisappliedtotheseCondsurface.



first surface of the brittle substrate. Therefore, a
bending nonment is applied to the brittle substrate

such that avertical crack extending fromthe scribing

line positively extends 5 in the thickness direction

of the substrate to cut the brittTe substrate. MDO30

- According to a brittle substrate cutting system of
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the present invention, the br eaki ng apparatus nmay

furthe 0 jn ude res n S

t he Is%e BRPELYY a%ésué ﬁ%&eﬁrl ;htll eggg é y{eréé‘é dﬂb%smg the

andﬁﬁrsﬂshm‘ﬁhcmgofﬂeambﬁmm siipgtrahe- f iTiraigfece bending
[ HBRCRE 45 BHORLOAUR pINEL £l Bub B bk bHuctPif200 Wrtical

con o ing ns may con € pressing means suc

t hacrahk préssdiggnbnes e arrivhiy thae @dyitiyalinextends

15 whidfe Eﬁfcfché§% dﬁge@ﬂg)nn%@@ﬁ %ﬂyéglea’@é 88%ft0the brittle

nmeans oppose each other with.the brittle substrate '

t heFBbetwa&ER- According to a brittle substrate

cutting systemof the present invention, a pressing

nmeans i s noved along the _20 scribinggline forned on

the first sBFfaEeipg th& Briftfe SYRBEFRLPHRTHRY FYstem of

firghehetdsagt MEafsn HobAls thd iTrHaksiig am)azﬁftdd‘lﬁiay further
[ ubstrate and the pressi neans pr.esses

brltt|$ a Hgf 4 .
secHRBBAPFace HieSHE D MR e FRTLAT TS SrgPRd gurface
pr essithg Ymirtcel d Sulbppratd; ahdrzgfmgt hoilldhingondameet of hold:l.ng

L rCthe SRdEHILRTE Ble HRERTRME AHERL! ekl e pirar

.br|prEessugs¢mm¢Epl¢ummnmﬁan$h@nscnnﬁnn@.ﬁﬂmepmg551ng means

for 2 £ 1{ # sing]eﬂg%lﬁg mgtaléﬁ % & 1%Qng line

t'he r|t e su at a vertica crac
extentiadghs 6ncrsrﬁeh@3;dmg mepaishandotheiRes §5iH9 8@ S30PPOse

inth tBtﬁ% eaﬁtﬂlfﬁ@tbeﬂteiet bepsibatbatgetaneblethe

brltt strate. According to a brittle substrate

‘cutting systemof - 5 - MDO30 .the present invention,

the first pesshdhe Y BObLipP188ANSstrate cutting system of
the present invention, a pressing means is moved along the
scribing line forméd'on the first surface of the brittle
substrate while a first holding means holds a first surface
of the brittle substrate and the pres_sing means presses a
second surfac.e of the brittle subsitrate. Therefore, a
pressing force is applied along the scribing line of the
second surface of the brittle substrate, this second surface
opposing the first surface of the brittle substrate on which
the scribing line is formed. .As a result, a bending moment
is applied to the brittle substrate such that a vertical
crack extending from the scribing line positively extends
in the thickness direction of the substrate to cut the brittie

substrate.

According to-a brittle substrate cutting system of



control s the pressing neans such that the preséing
means rolls along the scribing line. 5 The first

‘control li.ng neans readily noves along the scribing

I'ine since the first pressing controlling neans
controls the pressing means stch that the pressing
means rolls along the scribing line. 10 According to
a brittle substrate cutting systemof the present

I nvention

MDO30

"SI L8 GEFLAR PRSI0 BBt St r 0585 mean

pr essintgrodentihe lpireg siban meaeadisiyctr dbswtedheh@ressing means
pressi ans 5 al .t he ribing line. According
to é:og_ri% rélﬁorlllgug.éﬁte %c%%:{h?;l 154

rittle ratée cu ng system of the present

~invention, the pressing nmeans may be a conveyor. 20

.5

Since a CONVELOE | St %Ctr%altig%mésﬁg:{%&@Pfﬁm%t%haelong the

first pressing controlling nme readily rotiates th
pr essiidpinge ddoealsdnger rbes ELSitn prieissdnpcORtdodd if@ means

2 bkl 15URS AR sSHhly PRafS YO0 hatd thike ple@Eahly means |

10

15

20

25

30

i nvention, the pressing neans nmay be a bearing. Since
a b&adilsg alengs dea§CrRPipdeddNfg nmeans the first

pressing controlling neans readily rotates the

ressin neans al.ong the_scrihing |ine. 30 cordin
to a brittl 8CSAEERE; kO &meﬁéygtlsﬁ]taﬁtetﬂ@%%%%&%tem of

i nvenki pResangl DOYEn S | GhdTRyr<de ingy Mednsnmayise a roller.

pressi ng neans such that the pressing neans does not -
6 - MDO30 contact wwth a line on the second surface
of - the britsliacesubsilatds udmi hsritheoppesshggmieans the first

scribing.line. . | - _
¢ hePerPiipane Rl Sielld LefaR PEdil R thftbe 8L Ol means
si dedoofy the kicmébdhg fheesecond surface of the

brittle substrate so as not to

According to a brittle substrate cutting system of

the present invention, the pressing means may be a conveyor.

Since a conveyor is used as the pressing means the
firstpressingcontrollingmeans readilyrotates thepressing

. means along the scribing line.

Acco'rding to a brittle substrate cutting system of

the present invention, the pressing means may be a bearing.

Since a bearing is. used as the pressing means the
- firstpressingcontrollingmeans readilyrotates the pressing

- means along the scribing line.

According to a brittle substrate cutting system of
the present invention, a groove section may be formed in

the pressing means such that the pressing means does not
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-nobves

contact with the line on the second surface of the
brittle substrate, this |ine opposing the scribing
line. Therefore, occurrence of chippings at the cut
face portion is prevented 10 during the cutting
process. According to a brittl e substrate cutting
system of the present invention, the breaking
apparafrs may further include a first hol ding
controlling neans for cont ng LSt =h [
meaf8PEGEH WEE? Ehe PP &P ﬁngFﬁ néa%ggf%bsegf %h@ Bi1ztis
t hesabstbang,| the mmhbeOPpesﬁngsthhoB@En@lwsaﬁgﬂeand

t he pressing neans oppose each other with the brittle

MDO30

‘substrate therebetween. 20 The first pressing

control i nngreartshenvaStﬂ.h@uthﬁﬁmgSr@aﬁélaﬂgn@% geribing
ScriEh ?Eg ﬁggn&eaﬁg HBHﬁanotﬁogaﬁgglb@gtﬁean&ne of

g means a scribing line
to thusﬁcoaﬂl gugfacehefpihet bé‘l§1l§ &t sybstragm sgnas not to

endcgggg ?fw e Ad ttihe subsheatgcbRat herpideroenthe brittle
e brittle substrate while the first

_hol githgtresns t&id 1%%°BPQ§§PﬁgﬂFﬁe§ﬁ§lebf5}€§ér’e@achTherefore

ot hgtci-tBnBEidd LB1pphabEai € thicheh tlriceportIbaref preyvented
the brittle substrate is cut - wthout formng a

pl ufBring BhesParting BEPAPSSof cutting. As a result,
a cut face is forned MAthOUt haV|ng unevenness 30 on

the brittle b t |
substrate c%%%?% £€§§i g %tﬁg %gEg%k%ﬁég% ing system of

t hetﬁerpteskmh'dlirgre:mm(rmj | itreg btm']sl_rﬂg a;ma):a):usnﬁhyly further

t he fl t |
conk gl hhe 4724 ol e st il Eahnoving
t hetherﬁir@blldwl@-mamammum ghate the fiirst helding means
£i raﬁgcﬁv% %Sor;gtf thel gc?#ﬂﬂﬂgﬁ‘.ﬁ:é%ﬂlﬁéqghla' Perst MD1ding means

contro I Nng neans readi | Yy NnNoOves t he
firsnd tmmr@smsneaawgann@esmcm RFehELth 1 the brittle

substrate therebetween.

The first pressing controlling means moves the
pressing means along the scribing line and the first holding
_ controllirng means moves the first holding means along the -
scribing line to sequentially cut the brittle substrate from
one end face of the brittle substrate to the other end face
of the brittle substrate while the first holding means and
the pressing means oppose each other with brittle substrate
-therebetween. Therefore, the briftle substrate is cut '
without forminga plurality of starting points of cutting.
As a result, a cut face is formed without having unevehne.ss

"on the brittle substrate.

Accoxrding to a brittle substrate cutting system of

the present invention,. the first holding controlling means
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According to a brittle substrate cutting systemof 10

the present invention, the holding neans may be a

roller. Since the roller is used as the first hol ding
means, the first holding controlling neans readily

rotates the first holding neans along the scribing MP030

line. 15 According to a brittle substrate cutting
-system of the present  invention, the hol di ng neans

may be a conveyor.  Since the conveyor is ysed as_t .

Y BeYIRIAAR, HeRher SSB O TR R SRt g Atories SEFFhGoLaing
meapgaheadbhy sr attahgs thize skirtistinghdlidieng means al ong

the scribing line. According to a brittle substrate

cutting systemof the present invention, the holding

means may bgiackea&hien@irs25h8ilddegt heabsarciongriodsugdg first

as the_first holding_neans he.firs ol_di : .
con%PgPFPﬁgmﬁggﬁssPeggiI? Fg}gtgéobﬁéEP%rggrﬁ%ngi%éne,.the
neatid rakohg 1iags arindimyg 1ime n@hAcrerdi hy moves the first
br | h&bﬁiﬁabﬁéaﬁ‘sea&% Y S%SLeR:l 1kRe Present

i nventron; a groove séction may be formed in the

hol di ng means such that the first hol di ng neans does

‘not- cont aCtA%BPd&.H? £6'd Brag thieN8ubstBateNRBPin Y8 tem of

the brittle substrate Is cut along the scribing. |line,
t hethprBreaenti AavaRhishhotle BRIHELRY derant Mye be a roller.

.scribing line so as not to contact with the scribing

line. Therefore, 5 occurrence of chippings at the cut
face porti oRiPSe s ERLEAT iSRG ?ﬂ%???ﬁg kﬁ?lgcglerg means.
Accendifigdtoh @l 81hd tha tsuhdt hatmme ol Freagidydodminfs the first

t he sent invention, e wdth.of the groove section
forﬁgéglﬁg PﬁaPﬁea?PPgtEH8lﬁFﬁéE&BEnélﬁﬁy be | arger
than that of the pressing neans.

According to a brittle substrate cutting system of

" the present invention, the holding means may be a conveyor.

Since the conveyor is used as the first holdingmeans,
the first holding controllingmeans readily rotates the first -

' holding means along the scribing line.

According to a brittle substrate cutting system of

the present invention, the holding means may be a bearing.

' Since the bearing is used as the £irst holding means,
the first holding controlling means readily rotates the first

holding means along the scribing line.

According to a brittle substrate cutting system of
-'the'present invention, a groove section may be formed in
the holding'means such that the first holding meansrdoes

not contact with the scribing line..
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The brittle substrate is positively cut since a

portion of the pressing neans goes under the first

hol ding 15 neans, so that the brittle substrate is

likely to bend. Accordlng to a brittle substrate

cutting systemof the present $nvention, the pressingMP830
means may further include a second holdlng nmeans and

a third hol ding neans for noving 20 al ong the scribing

line in a first direction and for holding the brittle
substrate, the second hol ding neans and the third.

hol di ng ﬂeamebaem@ batiangesab &t ¢ dree fiisr st dilloeet tloa scribing

from, the egsin and the brea p

ry LGP ELRST N SLORS ROMETEL BoALraE e soxLbing

rrearlinfe%o a@ntasvltbu m%t h&theﬂmdcln‘dlbdnlgglmns Thegtefore,
hat the_second h S RAS

sur PEEEEAFETS ?ﬁ CPIP lb S aF?cheen%% fé)é]ef Itﬁ)%%g:éc E)ln}éls prevented

hol diunrd e ahe WME¢$n@h@Ibmeﬁsle substrate, and

controlling the third hol di ng neans such that the

third hol ding neans noves on the second surface al ong
the scribi ngcgording hiad dxifd kenpplshspdenguhblng system of

hol qgletaé}ee E!rl‘?ren%ﬁgﬁt rﬂi@wzﬁhﬁ dyotde ?:dﬂ%ﬁé‘;eb’élon formed

move e scribing line - -
hol énnghph wﬁéuhob@wwn%aw lf“hSé %ésﬁwmw that of the

SCr pReRg ihigngelasf.or ned, thereby preventing an
unnecessary force being applied to the areas which

are being pressed by the pressing neans. As a result,

chi ppi ngs aththerautii1e foaeetperdd as fpssetivaly heut since a
brittle substrate can he prevented. or.di . N
br | POFELEURSEr die TARRTING EFerantars PHACH egdqy et notding
i nveeknen, sbhehatcahe batiditne cabstadtendsmddkely to bend.
controls the second hol di ng neans such that the first
hol di ng- 10 neans and the second hol di ng neans nove at

a predeternnnedrdspgedoan@ruhélsesuhathgtél@@ttlng system of

Comt [gl | 'e'%]r{??ﬁ 139% o'ti }%:e %@egﬂg%eﬂﬂfﬂfﬁqér include
such at ding an

a second holding means and a th:l.rd holding means for moving

along the scribing line in a first direction and for holding

the brittle sﬁbstrate, the second holding means and the third

holding means being a:ranged in the first direction from

" the pressing means, and the breaking apparatus may further

_ include a second holding controlling means for controlling

- the second holding means such that the second holding means

‘moves on the first surface along the scribing line while

- the second holding means holds the brittle substrate, and

controliing the third holding means such that the third

holding means moves on the second surface along the scribing

line while the third holding means holds the brittle

substrate.

The holding means is moved along the scribing line



'bel%% arra gﬂl

the pressing neans nove at the predetermn ned speed
while the second hol ding neans and the third hol di ng
nmeans oppose 15 each other with the brittle substrate
t her ebet ween. The second hol di ng neans and the third
hol ding means firmy hold the %thtIe substrate si nceMP030
the first holding neans, the second hol di ng neans and
third hol di ng means nove 20 at the sane speed.

Accordlng tle substrate cutt syste

* he asonelrdeanthbninSHE BPELEPRE Hhatd AT i picn the
I nC|sl¢dﬁb1ang Diihe i dlodimag , mhaseagdpneveﬁthn@drdumglecessary

f I
dl r %trlc%g bgﬁ_\éllgp ﬁa.le ﬁ% tt?x% SC” %'t Fvgllghbgtrléaabglfnlg{]gg:essed
f oublyh thel diregsiegnseand. tf&sfafndBUItMcﬂhﬂpnmﬂﬂﬁsat the cut
di r ERCEACT R $hefe o ild 81, ERPESIAR KRR, b bEbventea.
hol di ng neans is nmoved along the scribing line while

the fourth Ral.diRYy osd @E‘eittth.% EhEEErEQB%@ﬂtlﬁQ%tem of

hol'd the cut portions area on

~ scrithergre$ene inyengiead, t]tlﬁ@rwdpheé‘éﬁﬁgr@%ﬁmlllng means
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unneeasseny iy E@cgﬁﬂﬁﬁbldﬁf& me%%clﬁ@ﬁét ethel PitHEholding
areas which are being pressed the pressin
meppsuRRd B i QPlfiﬁé*gc{RFaﬁac‘E%%rq‘f SnPREREgTmined

' on Bbéearé.ﬁ&|t@1§§@§bﬁatlﬁoltﬁ.fh§)%o@lt&wﬁhﬁ@ mbaks cardintgls the

to a brittle _substrate cutti of resent

v Eriranho L ARG R anS St it e Triea AP Hlans ana
Inctudepaebaiﬁg heamsi moadi ati npenpardetermineddsgeedgwhile
a | aser he first sugf I

2 bthPerelSaT ¥l il firhRk A8 GRS B ko MilhS ibans oppose
vi ceachy oghetrheipbr thenbri@tdt shbéstirate $heta©@t@Een

the brittle substrate where the | aser beamis

irradi ated by the | aser beamirradiati ng means. A
| aser beam Theigacadidabedidongmvarts pad thi thésddiokding means

br' ]f&!t‘ﬁl§'uﬁ8§.ﬁa£ﬁe AL Ne M tidde Afiddie B Fi98% holding
means the second holdlng means and thlrd holding means move

at the same speed.

_ According to a brittle substrate cutting system of
the present invention, the pressingmeansmay further include A
a fourth holding means and a fifth holding means £or moving

" along the scribing line in a first direction and for holding
_ the brittle substrate, the fourth holdingmeans and the £ifth
holding means'being arranged in a direction opposite to the

first direction from the pressing means. .

The first holding means is moved along the scribing
‘line while the fourth holding means and the £ifth holding
means hold the cut portions of the area on'which the scribing

‘ 1ine' is formed, thereby preventing an unnecessary force being



15 the IaSer beami s irradiated is cooled, so that a

scribing line with a vertical crack generated therein

is formed. Therefore, a stress distortion does not

remain in an edge of a cut face. As a result, the cut

face portion which is fornmed d® the brittle substrate!P930
can be prevented from being 20 chi pped when the cut

“brittle substrate is transported to a different
. apparatus fromthe brittle substﬁate cuttin
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AppEPRIGS FRERA FEEREHD LT ARA Ho BEIBRy {RRHPF G Pressing
st epeasighsegyentebal € Uidn g itdies AtitHd eus taster pdetidb formed

d f
e O R LRI (07 TR G RS AV be. o

-cooling nozzle, and the cooling nozzle may cool the

vicinity of th%rd8%§t£°nstﬁb%ﬁﬁe gﬁb8%§gEeb8?ﬂE£§?r%X5tem'”E

i rradi at ed 6§ sprayrng-a i'um on
sur ftheepobsehé brventirosubsia &lce?lblm Alpeectieret iy ieANs may

are n@h e PhrbEhey %éﬂbﬁ%?%ﬁgagjggpﬁékhseEﬁrc@@fﬁalatlng a

out contactlngth trate cuttin
systlemes‘l beam lva Ebel FAgskesuskace ofr APed bﬁt%%@h@ﬂivftrate

M 30a Jdorl%gwésﬁg efcpé cbld8 iblg thé &rialsttabe e o tions

-coollng nozzl e. Ittl e substrate cutting s

e QO S5 ST A B L DR O TS {TRIHBOFS the Laser

| asgeahean ¢e9kidnateadby M NeERIrY ibeenS 8¢triadn sftdhg means.

receiving at |east one of the |aser beamirradi ated by
the | aser beamirradi ating nmeans and the cooling - -
medi um spr axeﬂa@yrtﬁ@m:a@ ifgraddatled ofi tite fifduswrface of

*s Bhevinute snBheieses S FRE B sty SEThE e BN unere
cut theglapparadas s irmaddeactd Ascoodlad, tso almt & lseribing
SU0SEE! Sadlll U LU Black NEPLESEDY LRYROLLOBs £ormed.

t he T-8Ser beaf i"Ng e recerving sect
may Therefeabl, easepaeas etﬂystrp?OMtohedcw%srmﬁwg’:emaln 1n an edge

of a cut face. As a result, the cut face portion which is
formed on the brittle substrate can be prevented from being
chipped when the cut brittle substrate is transported to
a different appsratus from the brittle substrate cutting
apparatus, the different apparatus being used for a step_

subsequent to cutting the brittle substrate.

According to a brittle substirate cuttlng system of
the present invention, the cooling means may be a coollng
nozzle, and the cooling nozzle may cool the vicinity of the
portions'where the laser beam is irradiated by sprayving a

cooling medium on the first surface of the brittle substrate.

30

A predetermined area of the brittle substrate is
. positively cooled without contacting the brittle substrate

cutting system since thé cooling medium is sprayed onto the
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means. A brittle substrate on which a scribing line is
formed is cut when the pressing neans follows the

cutter at the 20 time the scribing line is forned.

VWhile the scribing line is formed on the first surface

of the brittle substrate, a-sédond surface of the Mb030
brittle material is pressed by the pressing neans.
Therefore, the scribing step and the breaking step

are approxi mately sinmultaneousl erforneg 1
AcCELEPRGIUALAGeBE (e BEELELS F50SE Pl ing nozzle.
According to a brittle substrate cuttlng systen1of

t he present invention, the COO|I nozz

movabl ol B e ERPBIRG P HELERP HREST NECREOIPAG the
NOZ3k8skftMONeEn 8l ONnd el rbeTuds rzg lalslellebeams(cplolillmg medlum

~condi tigon can be set ccord%%gvié%t£¥afgg% 'éiﬁnﬁﬁ qhgelaser

bri FEPEI¥EBE: FEFELOR MO of di'ng
subptaat Breadid el dysthe Msehdepresenadinvéngi means fead the

bi I f ' ]
not EROREPH Racctint 8P ARERaR ECRECLTRY RBREAES 5 o

at a starting position of formng the scribing 1line

on the firsg, ﬁ‘ggf@%gl&b%é@wi&s@% bat & 1&&@%@,@1 and

notch is forne artin 503|t|on of formn
scrcbphgnpi meddum Hes fP¥eTerte acehéfS?ﬁ@tBTH¥QIEh61§rlttle

Subégﬁéfcf 8 ¥GEEiAg a?faﬂ%gtﬁét egdipgrbvem. t he
scri bing FiRe s positrvely fornmed. According to a

brittle substrate cutting systemof the present

invention, ABgoPEiE ﬁ&wbﬁﬂtwtet Stibsecheaianmt hiy mystem of
be |ntegraIIy novable with the Ieﬁ r be n1|rrad|at

g
meahlearRF 2R & o dPVRG (OB . tHfie Fogting, “medium
Stafébéﬂv@ﬁ§@édﬁidﬁm&pbmmuyableseparatelyfromthepressing

means.

Abrittle substrate onwhichascribing line is formed
is cut when the pressing means follows the cutter at the
time the scribing line is formed. While the scribing line
:is.formed on the first surface of the brittle substrate,
a secoﬁd surface of the brittle material is pressed by the

' pressing means. Therefore, the scribing step and the
breaking step are approximately simultaneously performed.'

Accordingly, time for a cutting step is reduced.

.According to a brittle substrate cutting system of
the present invention, the cooling nozzle may be movable

. along the scribing line.

Since the cooling nozzle is moved along the scribing
line, ascribing conditioncanbe set according tothematerial

of the brittle'substrate.



a scribing line,.and a | aser beamirradiating area and
a 20 cooling area are co-aligned. Therefore, the
scribing line is accurately forned along the line on
which a scribing line is to be forned. According to a

~ brittle substrate cutting systé of 25 the present MDO30

i nvention, the scribing Iine formng neans may be a
cutter. Since a wide selection for conditions of
formng a scribing line is available, a scribing |ine
Is stably formed. 30 According to a brittle substrate

-cutting SyStAe:'@ondm €o M esatit I vabkit@atet Bt Cih S ystem of

may be a di sk-shaped cutter _wheel P, | ade.
porﬁnﬁwRﬁ%ﬁ%ﬁFf%ﬁﬁ%ﬂt?ﬂnan &prﬁq%1 aﬁﬁﬁ%ogormlng eans
Ci I et wagl m@g_eld@-f at Ime:t@mt tFermiheelcutiger Sievbandsm for

bi I h I i DS
o cCOEINAYA FOLAPAT BF PHE B KT LA Er e EhEggktoing

‘5 ( 9dmiebiong ther Hing tspeadaoef dfordhendpra tddre FHukg date .

~is inproved. According to a brittle substrate cutting
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systemof the present invention, a plurality of

recessed poSthﬁsarraytcnOlbeftﬁm‘h@oﬁt M & isdae@psition of

rid li3de ¥y ¥ Gre £ the brittle
S8 bl AREoEA) M Wictace o

prede ance. ity of recessed
por subssragef, oz W@@tﬁﬁﬂﬂQﬁﬁpkéﬁ@@nﬂkmiﬁ$ﬁwﬁ#%ﬁﬁp%ﬁblﬂgllne

_thelgl?gglggggu9n§0WhE@ a predetermned 15 distance,

so that a plurality of protrusions is forned except
where the plurality of recessed portions is forned.
Wien a scr h@bﬁﬂdhhﬁetbsa ferimmde biBspratal tiytohg system of

pr.otrusi ons lies oi nt shoc on a fi.rst
DL EBEapBreens bRYER Lo s bSE APt Fabyis SutfeY mechanisn
ver hagabeCiAtKgYALLYR RavEDTS wiptli ot1iR0 latseirt b&@% dirreldgating

t hi ckness of E e brlayle substrate i s forned.
“means and e cooling m

_ The notch formed at the starting position of forming
a scribing line, and a laser beam irradiating area and a
cooling.area are co-aligned. Therefore, the scribing line:
is accurately formed along the line on which a scribing line

is to be formed.

According to a brittle substrate cutting system of
" the present invention, the Scribing line forming means may

be a cutter.

Since a wide selection for conditions of forming a

scribing line is availablé, a scribing line is stably formed.

According to a brittle substrate cutting system of
"thepresentinvention,thecuttermaybeaidisk—shapedcutter

wheel_tip, and a blade portion may_be formed in an outer



10

15

20

25

30

As a result, the brittle substrate is positively cut
after the breaking step. According to a brittle
substrate cutting systemof 25 the present invention,

‘the cutter may be novabl e separately fromthe

pressing means. A brittle substtBate on which a MDO30
scribing line is fornmed 1is cut when the pressing

nmeans follows the cutter at the 30 tinme the scribing

line is fornmed. Wiile the SCTIqug ine is forned on
t hechiregmisgenadalopdgre Ofr ithel €UWtsd: "Reel dPsecond

surface of the brittle material is pressed by the

pressi ng neans. Therefore, _the sc i bin P
14 - NDO30 SpREesid %cér%l?:gbg ép.gea:tﬁ'p ﬁ,&{@'l;e e cujgger wheel

si mﬂhbaﬁ@i?és)ée@éﬁaffﬂﬁdatecﬂeamtm ngliyt,t Itel BebEbrade, a speed
cuttlng step is reduced. ﬁ? gI%g tQ.a brlttl ng line is

sub$EFEERIRG HATPRE TR Br8derdt | nvean B’ .
t heifpistre@r.essi ng control ling means may control t he o
pressing neans such that the pressing nmeans . noves

along the scribing line while the first holdlng nmeans

and the preascngdiegnso appadstdachubsheptai ¢httheg system of
bri Le rebet na

P kR LA SRS Wh L biBds s nay
firbe mrﬁa@ siroh e edge redgam#m@ ofhhpriekade gortion

me S egs§shkhicag line fornmed on a
flfg?téurf %gqgﬁggﬁgngpl?t%gaSubstrate while 15 the

first holding neans and the pressi ng neans oppose each

ot her W'bt h g ﬁmf&iﬁtf%@Ské@égséaqs&bﬁdmasaﬁdrmbﬂl:en blade
a scribing form ng nean I ne_o

i Sfge e eb Bt LOMBOB e bLbds ROt EapBS Wit BpgPaetdEninea
ascyk bkREcst, &b tAAd aapbﬁfakwg oﬁpﬁotmu:thml:bmst forxmed except
substrate are 20 si neous
perVB?ﬁEthﬁspggfﬁgﬁ# $ c%ﬁs%%u Thg 3 ggf%ﬂIQ%ﬁ§ When
brihtber&%b&@f&mmaxmskﬁbmmmwpeﬂhe plurallty of protrusions
applies a pinpoint shock upon a first surface of the brittle
substrate. Therefore, a vertical crack which extends up to
about 90% of the thickness of the brittle substrate is formed.

As a result, the brittle substrate is positively cut after

the breaking step.

According to a brittle substrate cutting system of
the present invention, the cutter may be movable separately

from the pressing means.

Abrittlésubstrateonwhichascribinglinéisformed

'is cut when the pressing means follows the cutter at the
time the scribing line is formed. While the scribing line
is formed on the first surface of the brittle substrate,

- a second surface of the brittle material is pressed by the

pressing means. Therefore, the scribing step and the



According to a brittle substrate cutting system of

the present invention, the scribing apparatus may

include 25 a scribing line form ng neans for form ng

the scribing line on the first surface of the brittle
substrate while the first surfldce of the brittle MDO30
substrate is held, and the breaking apparatus nay

further include a pressing nmeans for pressing the

second surface opposing the first surface of the

bri brleakizy stbdt #8e EPPRIHHE HYlY & ibiangasty performed.
SUDSIHRR1 iGN NG 15S P &f cdtheny ese s vesauds.

the pressing neans is noved along 15 - MD0O30 the

scribing line fornmed on the first surface of the

brittle suhgktbalignyhtées g 130rd bubgticane &otbing system of
nmeans holds the first suiéagf.oftthe br.ittle:n 0l1ling means
sub$DEaPEe SHRT MVER HoR pFRESF HE T RESRS RS R TH g
secan§ suhtack e pheshrinit heassbstclatthatbthagreiosing means

‘th i ng f i.S . ied t.0.
of TR RLPRY Ui SErabatR b e P 1S PR R ERHr 14 AEF means

t hi anslethedpsestang OAADS| MPPOhe EACK o auvdlvfthendrittle

th _ SAeBIoBIRT aktpi T El
For Mot " AL FpORalBh and ME.OK KRE ot LBER A ne somming

10

15

20

25

30

a resu moment I's applie
t hemeainst Fermgbtheateribihg1binpaen stherfina] surfaee of the

exthQE@%ef%gggkg t&cribing line " positively extends
in the thickness direction of the substrate to cut
the brittle substrate. Furthernore, since the scribing

line is forggd pMhidthg kedlieischdbbaaiieigtng s@ansing line
hol ds the first” surface of the brit&le % bStr%%%I%%d nil
t hefprEEedi RG Ae&ASSHr 8¥EE8°PN T ELEN T L GrFafl & walle
bri ghkerspbsthici®ing lff(%ai‘ﬁsf ialkhimgh&t pﬁeﬁﬁﬂn?hﬁeaﬂéﬂ eakiaue each
step are approximately si t anepus r f or med. .

A BEBFRGLER: bk o TEP e St p b orSPREVBRL; ppg while a
subgtidabeng2@ormingdueans Aocasdangctibindriind en the first

su b%hrr%ta%eco 'Elllggri)é%&grgu%cstrate . Therefore , ascribing s tep

and a breaking stepon the brittle substrate are approximately
simultaneously performed. As aresult, time of cutting step

for the brittle substrate can be reduced.

According to a brittle substrate cutting system of
the present invention, the scribing apparatus may include
a scribing line forming means for forming the scribing line
-on the first surface of the brittle substrate while the first
surface of fhe brittle substrate is held, and the breaking
apparatus may further include a pressing means for pressing
the second surface opposing the first surface of the brittle

substrate.

' According to a brit_tle substrate cutting' system of

-the present invention, the pressing means is moved along



“first surface of the bonded ~sdBstrate and a second
'scribing line formng neans for formng a second
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the present invention, the brittle substrate may be a
bonded substrate obtained by bondi ng substrates, the
scribing 25 apparatus may include a first scribing

form ng neans for forming a first scribing line on a
MDO30

scribing line on a second surface of the bonded

substrate opposing the first rface of t bonde .
SubEhPater TBERE 1t B pretiam 2ia bl peliar PR s REL e
bongdabdssuhskr aheleatagsdhebing stimse ridoimignd inearfohrddls the
on the first_surf f. bo b :

on Eheob A te A L858 BF, ERECMOAUE SUPIATHA I ek messing
bonslednsuhelldat thal sagonle ssefened ofr ithenyritide substrate.

g/%ggregl ig 8%%; o%ﬁgdggggﬁgg g.glglc ngc@,u E.Eagggﬁfi.eﬁh ¢obeRdedecona

I Ng ' ne rmng neans,

“andstmfaberef tipe dysitigle ombatiddtry afmnts they sehidiag line,

pr eﬁﬁhﬁ%éﬁn@s&f’f@cﬁ%%@ghé WihaGes Qfr4 B8 JIOPdeBrittle

substrate opposing t . 5 surface of the bonded
subsubatsaipegwhhehdda BEAFPLPAC WA 18 fapmed |  §F a result,

sur fagen @i nfNeohonders siist iad &rd s meldhi + tAGC @ldbisigate such

a brittle substrate cuttlngxsysten1of t he present

i nvBRetoR, VeTHiesd M9 cBXhpBA1AIS ECORY Siff 1ACETPTRY tine

of bhgibended shsdd@l eins Ryedndlpn@sishedseethedn of the

line forned first surf f th ded
SUbSEPAEESHRI FE PHE FRPsP=ILirPadlSF ehE bonded

substrate is held, this second surface of the bonded

subst ' he fi. . .
Substrat o. TR RPEGERner e LS PR Phaddie HERRleq wnile

i s e esicalibimg tHereing hewns ihel doribed fdrstheutifiegte of the

surfac f d S t . ' r

L RS I AV 0 R E5E805L876H socona

substrétee athitheserbhtilessutiskeatppddengerhbipprgtep and the

sur t . ! '
lgéggkgﬁ%p%tﬁel}% ?}%g gtp;;'f%%ﬁr%tteely Lhanekahtoud l%ﬁ pdi-R8rmed.

monent 1S i e bonded Substrate 20 such t hat
a vReeoraingiwcitimetehdi fiyt Fieenstre & EBPRF 1T hie substrate

is reduced.

According to a brittle substrate cutting system of
the present invention, the brittle substrate may be a bonded
substrate obtained by bonding substrates, the scribing
‘apparatus may include a first scribing forming means for

- forming a first scribing line on a first surface of the bonded

substrateandasecondscribinglineformingmeansfbrforming

 a second scribing line on a second surface of the bonded
substrate opposing the first surface of the bonded substrate,

and the breaking apparatus may break the bonded substrate

along thé first scribing line.formed on the first surface

- of the bonded substraté by the first séribing line forming

meansandbreakthebondedéubstratealongthesecondscribing



 subdtP&t EORBREI Y B8° mSHPY G R

- bonded subskeges

i0

“extends in the thickness direction of the substrate to

cut the bonded substrate. According to a brittle
substrate cutting systemof 25 the present invention,
t he breaki ng apparatus may include: a first bonded
substrate pressing nmeans for “pt&ssing the first
surface of the bonded substrate; a second bonded

MDO30

substrate pressing nmeans for pressing the second

surface _of the bonded subsirate; a fi b nd%f
ﬁxee Iorns ed substrate

sur bgcenef skhenbopdedbinbsiiiate foraingcoransondad the first

substrat e hol di ans f hol di .
g R I R
meanke daatortchgupf essiafgthe ondedr scontratéiorpasiag the first
second .bond - 17 - ' . .
SUCRUFE g{:etcﬁ‘.d the %ongek'%ggﬁtfgggtaﬁ%ﬁlg PLESHANG A Pne while

e secon strat’e pressi ng neans

" novebeaFongtt herfacet of§cithii hgrdede sulisitiratiehd st hedd -

bonded substrate hol ding neans and the second bonded

substrate hol di ng neans oppose_each other with the 5
gihﬁr@bé{ dhtlgneupsteabfgcutting system of

coni 1, @ld i@ e aRgent Pont REpPE£SEAHE FRANSpORA second surface

controlling the first bonded substrate resslgﬁbgﬁgg%ormed

suchE e Pen@ed pHBE tEEAGS RaKsL AR FhesaTHP
moves &loneit Rersecendrsentbagiéd naawdit£te tWtel kedtied first

bonded bstrat e _hol di d th i " bonded
i T Rt

-~ bondedinhe ubsidead esthetrebied e s iAo ditdd gt sundaad @f the
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substrate cutt.ing system of esent i i ‘
 hoShRLE Y SRl IR S3RIAS RUEN Abing sorce
| i nes frarweetl adpnghehd iscetibsng Atee dfoxreed lomi thefirst surface

RO I R0 By UGS i

pr eskéngemeafs sprdases oft Hhesdvnipd ugyhgbratey hghis second

b . - - cate.
: Ongsgfgegfé&#g&ﬁne@%%p%{ggf Qur Ber & &ctidih BRdBsrate

is hove i ne forned

Therefore, a bending moment is applied to the bonded substrate

such that a vertical crack extending from the scribing line
extends in the thickness direction of the substrate to cut

the bonded substrate.-

‘According to a brittle substrate cutting system of
the present invention, the breaking apparatus may include:
a first bonded substrate pressing means for pressing the
first surface of the bonded substrate; a second ‘bonded
sﬁbstrate-pressing means for pressing the -second surface
of the bonded substrate; a first bonded substrate holding

' means for holding the first surface of the bonded substrate;

a second bonded s.ubs trateholdingmeans forholding the second

surface of the bonded substrate; a first controlling means-

' for the pressing means for cqhtrolling the second bonded



20 on the second surface of the brittle substrate

whil e the another hol ding neans hol ds the second

surface of the bonded substrate and while the another
pressing neans presses the first surf ace of the

bonded substrate. As a result, & bending nonent is  MP030
applied to the bonded substrate such that a vertica

25 crack extending fromthe scribing |line positively

extends in the thickness direction of th bstr at '
to SYPSEEUSonBEESSInYsISANs ARES: d&?ﬁt gh}ubg?{:‘?ﬁlg bonded

ts Eb%}h'b%ttt@:aﬁét pwlg? S8 tryanef m(f)'\'B@s Hiongy eserftidgtvearibing line
e 1. IS contro | or .t yessin
oy Ve HhS EHE SE RO baNREE ot s S0 pade F the second

Wealb‘bnﬁlé@h subst rahe hemdmdgbmedad eppeseaeechr@lsm:ngvlth the

[l I
o Dopads i Bt et agh rani poPopaRtArEdpameans

nealf:E)rccl:ﬂlier alresdirey fmesms bbodedostibellang fhesfilagt bonded
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neang secon |ne
conprelsisiing means meues| §langethe @‘Eﬁ%@sﬁ?ﬂ@lb%rﬂsme while
al. oggeté&oﬁfd th&Qﬂ SRS +334 AL B g RBARMEQrd 9 FR2BS bonded

rea noves anot pressing neans al ong anot her
scrSbbﬁ@raﬁﬁn§01@9ngc@8ﬁﬂﬁn@PPﬁsﬁ %@?Pt?%ﬁ%ﬁﬂﬂ&?ﬁu??e bonded
cut ti;Rg +Suskeneb-e vhGemesent invention, the first

bonded substrate pressing neans and the second bonded
substrate pressing neans may be rollers. 15 Since

rol |l ers areausegddasgt e Pre9sitle sesssramd cabbihgrsystem of

‘nmeans b%%%gge%ngﬁel}%hééhs Sgﬁigcr | Lﬁ?l%t A& BBﬁaéhrlﬁlbstrate

; reSS|n nmeans, .t he ntro
P gresen 1nven c:|).on !hl n%rrées%g.%garr]n%a%%m IEermoved along

"the scribing line formed on the £irst surface of the brittle
substrate while the ‘holding means holds the first surface
of the bonded substrate and while the pressing means presses
the second surface of the bonded substrate. Furthermore,
another pressingmeans ismovedalong the "scribing line formed
on the second surface of the brittle substrate while the

_ _another holding means holds the second surface of the bonded
substrate and while the another pressing means presses the
first surface of the bonded substrate. Asaresult, a bénding

. moment is applied to the bonded substrate such that avertical
crack extending from the scribing line. positively extends
in the thickness direction of the substrate to cut the bonded

subStrate.

According to a brittle substrate cutting system of

the present invention, the first controlling means for the .

pressing means may control the second bonded substrate
pressing means such that the second bonded substrate pressing

: means rolls along the first scribing line, and the



control ling neans'readily rotate the pressing neans
and the another pressing neans al ong the scribing

- line. 20 According to a brittle substrate cutting

10

15

system of the present invention, the pressing neans
may be a conveyor. Since convéyors are used as the  MD030
pressi ng neans and 25 anot her pressing neans, the :
controlling nEans and anot her controlling neans

and the . anoth

read|I rotat eSSI mean ntrol
pr e§§ |rn3hlq P& SSRHES Eler‘—f‘élst 54 S
bri tthleefm.rbsbbaﬁedcsuﬁsmmgrenfsaﬁg zﬁﬁhnmeuphasmﬁ the first

i nventio sing neans nmay_be a c

beaP RGeS reqﬁggﬁi ?%%Sﬁ%%gs?ﬁgn gﬁg'an ano g Becond

presanmpumgaaipethe control ling neans and another - 19

- MXO30 controlling nmeans readily rotate the pressing

nmeans and the another pressing nmeans al ong the

scribing |i Bee Aoo@raﬂﬁgngomaab5|ﬁBﬁ@lde§@W@ﬁethe pressing

Cut [l thlssé(ﬁ&?ﬁ"tq{e sér‘ip tarfc'ﬂ&ﬁm:heg c&nfﬂ‘éfilng means
groove sectio |n the second bonded

subg‘?ﬁétléYpF%%%$ @@%D§G§ﬁ1{1ﬁ aeanfe 2 LopgRP Byl e¢ribing

substrate pressing neans does not contact with a line

on the second surface of the bonded substrate, the

line opposing the first scribing line, and a second

groove 10 sgetbeRinBYtd& B@ﬁrmdei Qubberaités&ubomlgacbystem of

substrate reSS|n npans uc t élr t bo
SubEhPabEe BT EE T oLt tHBSbLROE ROMIS ST ALY PReesing
on mbenki e shef aéeoﬁﬁ bbﬁdeb.oedbéts"aln&t pa"bs,szmlgemeans may
Iing ogggging the second scribing line. 15 Wen the
bond&d ate is cut along the scribing line, the
pressing neans holds both sides of the Iine on the _
surface of 0 b 0.as t a

with the || eiSRpBorLs Tt narsopipingt) Y PiRsPagiieans and
occano@hee pfeshipgi mepnsait tnﬂaqgntﬁqkk;QEWWﬁaﬂ$ pad another .

_pr e(\fgﬂkfglling means readily rotate the pressing means and the

another pressing means along the scribing line.

20

25

30 .

According to a brittle substrate cutting system of

the present invention, the pressing means may be a conveyor.

Since conveyors are used as the pressing means and
: another pressing means, the controlling means and another
. controlling means readily rotate the pressing means and the

'another pressing means along the scribing line.

According to a brittle substrate cutting systeni of

the present invention, the pressing means may be a bearing.

Since bearings are used as the pressing means and

~another pressing means, the.'controlling means and another



20 during the cutting process. According to a brittle

substrate cutting systemof the present invention,

t he breaking apparatus may further include a first
controlling nmeans for the holding neans for 25
controlling the first bonded sdifstrate hol di ng means
such that the first bonded substrate hol di ng neans

MDO30

~nmoves along the first scribing line while the first

U S SO RGR R L B S8 EaEhE GETer WY RoPRg and the

bonder13143s tpralse infie mekeisveamn g3 G andicar iddiagnd ine .

controlling neans for the hol ding neans for

controlling the second bonded substrate hol di ng neans

such t hat fleosrddagdtbomdad tduls sndséradkedenytipgnsystem of
al on he second. scrLbj I G

ponddis BaBeeP ke BT e 20t thaF O Hect o pRg b8 Formea

firsmn bha(m:cmcb@bndbé pubstragermnaasssmmpw@%aéﬁh that the

oth %ree (%b(% g%ﬂ%@% rRHR ]F]éé §ll?% ﬁ{e%*ﬁ%t éﬁ@@@ no-ll_:héont act with

- bon

I's cut wthout rmn plurality

of &t éﬁmlengnpbhﬁt seepnd 3urirce maf £he ncdeda sptstrate, the

‘10

15

facqln% EBpBEEnY QUL oy i 'éaﬁ:llﬁl%\ge&&%s 8Rat A& econd groove
i.ttle Substrate. According to brittle substrate

cut siesd Lopsmambef formed He EP@MSF ReBACATP T He2 § rpéftessmg
contye@hlsl BacREAAStf Pl tHErsh U shawy MRS fite @aRigsding means
the first bonded substrate hqldin ﬁgpa%s sgph t%at £ the
t he 9PREs ROFo FABEF2EEH ¥R & ﬁ&P&lﬁg Sns RS PEEAPST ©

t he boindsld ssdthiawe | the 1 iardoihes hieg ahd seeantd stribgng line.
nmeans for the hol di ng neans may control the second 15

bonded substrate hol ding neans such that the second
bonded sub¥Wheatehddlotidegl sebatradkl s a:luctnglo-hg e eedribing

o BinBY 1hRCprp REaGOREEAL: pBYATERRTH S30el) TR Ehel itne on

hol&lnﬁ nea nspgﬁong he"scri anot
contthel kumgamreans tRe beadeﬁySnbﬁégaéﬁoﬁneﬁshﬁpﬁlﬁ@ contact

' rrea@‘itﬁl %aﬂgﬁge pi)%rélmfgthe scribing line. Therefore,

20

25

30

" occurrence of chippings at the cut face portion is prevented

during the cutting process.

According to a brittle substrate cutting system of
the present invention, the breaking apparatus may further
include a first controlling means for the holding means for
controlling the first bonded substrate holding means such

that the first bonded substrate holding means moves along

the first scrlblng line while the first bonded substrate .

holdlng means and the second bonded substrate press:.ng means
oppose each other with the bonded substrate therebetween,
and a second'controlling means for the holding means for
controlling the second bonded subétrate holding means such
| that the second bonded substrate holding means moves along

the second scribing line while the second bonded substrate
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line. According to a brittle substrate cutting system

of the present invention, the first bonded substrate

hol ding 25 nmeans and the second bonded substrate

hol di ng nmeans may be rollers. Since rollers are used

as the hol ding neans and anot & -hol di ng means, the MDO30
controlling nmeans and another 30 controlling neans

readily rotate the holding neans and the another

hol di ng means al ong_ the scribing lipe. cordin

br i AOIEiNGBERRE ARG 5T 5 (R d SUEE% fw‘/ﬁo%%%%‘ég means
pr espplodeneaghi 68heth@ithr she bonceel stbsdinat e htledietgtween .
neans and the second bonded substrate hol di ng neans

may be conveyors. 5 Since conveyers are used as the

hol di ng rrearmearmbn@esmt bebshmladbngi.sreans wiltthout forming a

control | d anot her, ntr gp ano%£§esult a cut

" eadiy At H B (T ot RGRESrE o t
hol diang mmadxmmaﬁmwitnnwtrh@vnggIuneven@eﬁﬁcgndmh@ fogittle
a br I bstrate cutting systemof the present
|nvekb%g%ai%he first bonded substrate holding neans

and the second bonded substrate hol di ng neans may be

beari ngs. 1§c§b99‘1§nﬁe@6'E[‘%5:1%&9.(3“%@35@?:&:@%@9{ﬁh@gsystem of
means and anot her di ng neans, the contro

neait8caRteanBt hgtve bR omh%éwingorléﬂaaflwnsdfl%%s for the
t hehmh%ggnmaa@r@bﬁ@ﬁol anet hiers hebdidea é@@@@r@t@ﬁh@ldlng
the scribing |ine. rdln% toa brittle ng

cut PRAGSsyECBmtbet FH@ §F€§§np Pﬁ\‘?’é’ntsPBﬁterFh d13¢° means |
grgﬁﬁilge@lbﬁﬁ Ry EQr%Qrﬁeilbumgtﬂﬁnhl;&hdbondﬂﬁa second
substr e | rst

b PP B P TRREE REED DR LR Tae el g s e secona
firsbnaed pibgttabe, halndlisg martsh sgchoveateitie reammd bonded

substxateholdingmeansrollsalongthesecondscribingline.

The controllingmeans readilymoves theholdingmeans
along the scribing 1line, and another controlling means
- readily moves another holding means along another scribing

line.

According to a brittle substrate cutting system of
. the present invention, the first bonded substrate holding
means and the second bonded substrate holding means may be

rollers.

Since rollers are used as the holding means and
another holding means, the controlliing means_and another
controlling means readily rotate the holding means and the

another holding means along the scribing line.

_According to a brittle substrate cutting sYstem.of



25 be formed in the second bonded substrate hol di ng
means such that the second bonded substrate hol ding
nmeans does not contact with the second scribing |ine.

‘When the bonded substrate is cut along the scribing

30 line, the pressing nmeans hol2ds -both sides of the  MD030
scribing line so as not to contact with the scribing
line. Therefore, occurrence of chippings at the cut

face portion is prevented during the cuttin r 0Gess. .
. 2khe PEESERTALRBRREAGTE otREe LT T Fartited sithstoa i’é’ldlng

10

15

Systeanef ahhetps eseiind heatddd@Bubkhkeatiedhbldingyheeans may be
third groove section formed in the first bonded
subSPPACE S di ng neans may be 5 larger than that of

the second bonded substrate pressing neans, and the

width of the.fourth groove section.fo ' ]

second bondgéngﬁbg?Pg?geﬁgl8F%gu%%%ﬁ%£:2§%kﬁgxéﬁﬁﬁﬂmeans and
t haanbhakerohollddnki meanisondde swbdtrodildngr eesingg and another
means. .10 .Th . t.e . It 4 ekYn§Uh d th
o neERsEPiione BREFRSURILLY bR iRl b Hng lheqns and the
hol dneghesaielddogt heenst kdopandde serdiage 119 kel y

to bend. According to a brittle substrate cutting :

systemof 15 the present invention, the first bonded
substrate pReserfgnantarns badd tilifesebebRate bt g system of

pr e$8bNPrBEaRE (£9OREL6NE! Hhe B-P RO IdR® sibstirate holding

direction along the first scribing. line  a S_the b
secBaanscengi Hee |5arond hendsd EPPgFF@tng)%? 4pd means may be
cut heReisyst.em may further include a third bonded

substrate 20 hol ding neans and a fourth bonded

substrate hol ding nmeans respectively for holding the

brittle substhatebeartihgsf aret usdidr est iche hoddhingemeans and -

bon 08 SabSPAe or BEEP g HhanEoRTad #48Y ppals: BEA Gnother

appebatuelmandg medherréeatilylecdatie tecbal dbhyimepns and the

20

25

30.

ggﬁggaﬁ:ﬁrert E%lﬁ%%‘ ﬁgaﬂgagﬁ_ofn%r t'ﬁ%nts(:g‘lilbiiﬁ% tlt'l%et.hi rd

According to a brittle substrate cutting system of
‘the present invention, a third groove section may be formed
in the first bonded substrate holding means such that the
first bonded substrate holding means does not contact with
the first scribing line, and a fourth groove section may
be formed in the second bonded substrate holding means such
that the second bonded substrate holding means does not

: contact with the second scribing line.

' When the bonded substrate is cut along the SCribing
-line, the pressing means holds both sides of the scribing
line so as not to contact with the scribing line. Therefore,
‘occurrence of chippings at the cut face portion is prevented

during the cutting process.
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substrate hol di ng means such that the third bonded
substrate holding neans noves on the first surface

along the first scribing line while the third bonded
substrate hol di ng nmeans hol ds the bonded substrate,

and controlling the fourth bondéd 30 substrate hol di ng4P030
means such that the fourth bonded substrate hol ding

means noves on the second surface along the second

scribing line while the fourth bonded substrate

hol di ng nmeans hol ds the bonded substrate. - 23 -

MDO30 The h@b@&ﬁgngeaﬁsanftﬂﬁ&m&dsab@mgatbecsttibgrqystem of

%P%H\g{]fnl@gsgﬁ% v%é‘ltﬁ%ﬁlgnf_éefvglr%ogtsgg%é: r:]L(:?: ? 15(2%?@ section

'an &b&ﬁ@ﬁﬁ&aryheSfiﬁsteb@mda@ smmwtfmkéch¢1ﬂannwmﬁans maY be

h are S$, d [
res FF “¢hi %ﬁl akt Ofhd éu gg%%br |on%%%F§§§ Rr6551ng
t hemeanded asudbsthleaWédctan olfie thee Fommddt. gracyer giendiog Formed

britgtl ﬁhéugéél&"i‘{l t# dd W %&[aec@ ﬂtalﬁg_n%;hﬁegﬁgsrﬁ‘é‘} be larger

i nvent I'on contr ol neans

hol dhay W@@ﬁ30¢a¢h@oﬁﬂﬁ§¢ bﬁ@dﬁ@iﬁ@bﬁéﬁ@@@ PHESEAAGe means .
hol di ng neans such that the third bonded substrate

hol di ng nmeans, the first bonded substrate hol dj

nmeans and tWéeMQH9¢Qﬁﬂhﬁ§Fa@%b§PP§ﬂ§1BPé§§WRF¥&§%§Portlon

novgrath@ g adetfy mened §868C ek 1hd Ae18Ahgtneans, so that
means for the hol din y contr ol '

controllin
thetPGUPPH%89n§§HS§EB§?r&Fe Laked; n&ohggﬁggsuch t hat

the fourth bonded substrate hol ding neans, the second

bonded substrate_. holdi d.t
substrate p%SSQFﬁ@n 'gﬁggbﬁ335 S?QPRggﬁ?ggg%%?%ﬁ%@%%%tem'IE
speeHewhitsehhei fvdmrd dipndee 20rsubisemded sulstinage pressing

B T e

er W
t hemapetowenin Si fitest Weiited i ony ateanes thedf het maidiing line

mean %ﬁe%%b&rﬁ% SR SPeRE th8enPeRded substrate

subs?rate IS
' cutt:l.ng system may further include a third bonded substrate

holding means and a fcourth bonded substrate holding means
respectively for holding the brittle substrate in the first
| direction from the first bonded'substrate pressing means
and the second bonded substrate pressing means, and the
' breaking apparatus may further include a third controlling
méans for the holding means for controlling the i:hird bonded
substrate holding means such that the third bonded substrate
holding means movels on the first surface along the first
scribin_g. line while the third bonded substrate holding means
~holds the bonded substrate, and controlling the :Eourth bonded
substrate holdingmeans such that the fourth bonded substrate
holding means moves on the second surface along the second
- scribingline while the fourth b_onded substrate holding means

'__holds the bonded substrate.



by the pressing means. According to a brittle

substrate cutting systemof the present invention,

~the first bonded substrate pressing 30 nmeans maynove

in the first direction along the second scribing |ine,

the second bonded substrate pressing neans nay nove MD030
in the first direction-along the first scribing Iine,

and the brittle substrate cutting system nmay further
include - 24 - MDO30 a fifth bonded substrate hol ding

‘means and a sixth bonded substrate hol di ng neans

respectivel yrfe 86109h6 f8ahBe: PididEaisudsthat &cribang line
direction opposite to the first direction fromthe

fi r gthigended Gimgs thet BEEs BPRG 1RBENST ahe 1 FECI e ich the
S bopded, i itihat 8s F RSN tRaARkDy Ebévhﬁltﬁihggaﬂimﬁnﬁacessary
hol ds the _cut portions of the area 3H?qh E} ressed
scr %R M9 SDRdrifeh, T HeYe i Gt vk Grepeing p

unnege T prfe@@@agbmeagsapphsed testhe, wmpmsmarme cut

chi parebEEEST hethar Ttk SRR R At b A B renten.

_ SUbstrate can be prevented. According to a brittle

10

15

.eans nov S

pressin
naytm@nprebenhels@@thOEOnUHﬂTﬁubgtpanéroéﬂégglmgaﬂs for the
Means, 134 ong ? 3’81?9991 h:"ﬂ'éd‘éﬂlf‘& i RlLsRh 888508 holding

Irst scribing line and the

secowdnsc stchothefigthe abRiTdroemdedratas ip e Al difg means,

Conttli’l%l fiP@E %%nhteﬁ%uﬁ@@ﬂ@eﬂe %h&&h@tnﬁe@{ﬁﬁa%mwst bonded
such that t first bonded substrate pressi

may smsérﬂt@q@rﬁﬁélggd%@nssfm%.%a| PheStirrlitag Speed and
firghebonded coulebn atie g &b § g ofedishodddnheeacmag control

"sub
?ﬁeS]E |r ?;f gg&tn: I I%ﬁ%)légErSrer%ﬁJ;r e% @%b@%gﬁ%@ ch@é%ﬂg Qfstem of

bonded sub Booth
i B Do e B SER A ALt S M BRE SR TOEC e foust

25

30

S'_Cr bloindgd &8s 04tk 1 IBanRsmkanss il skicoal scndddd mpbstrate
| nleqolding means and the second bonded substrate pressing means
move at the predetermined speed while the third bonded
substrate holding means and the fourth bonded substra_te'

holding means oppose each other with the bonded substrate

therebetween.

Since the holding means and the pressing means are
moved at the same speed, the bonded substrate is firmed held

) by the pressing means.

According to a brittle substrate cutting system of

.the present invention, the first bonded substrate pressing

.mean_s maymove in the first directionalong the second scribing '
 line, the second bonded substrate pressing means may move
in the first direction.along the first scribing line, and

| the brittle substrate cutting system may further include
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first surf

on the first surface of the bonded substrate, the
second bonded substrate hol ding neans and the first
bonded substrate pressing neans oppose each ot her
with the bonded substrate therebetween and the second
scribing line form ng means fordfs 30 the second MDO30
scribing Iine on the second surface of the bonded
substrate. The scribing step and the breaking step are

appr oxi mat el

25 - NDO30 - mul | e
Accdr dnrigy DORRRG SBPSETEGE PAASLTaITOR (A ghriddirh Donded

Subsiubaite-ats KETHDeg meAnkriddpeacSilbsty dbe mlidimgthe brittle

nmet hod of the .present Jdnvention.ncludes the st .
o - ERPGAondh S EREIOH TR REPOREEE o St (AT dptection
a brfiriold €he fhebtad®@ideahdubbrrhteakiewsindmwebnitarndthe second
substrate along the scribi.ng |line  and the step (b)
incﬁﬁﬁ%@ﬁkEﬁﬁfgfﬁ%espggﬁso qﬁ%%f'a pressing force

upon a second surface of the brittle substrate

opposi ng theytLi rfac t it _
along the sapriiEkad BEEERRo P BOL UGS bEolRe area
t heopr whilich &hbsscaiding Rdng ist fereley .t fereby preventing

abP%ﬁ'GﬁﬁEEEQEQrngS£&éVSe9£gtQﬁpPIS&GEB tHd B d PRhich are
bei ng achi eved. 15 According to a brittle substrate

cut PRAGINRESDIEGPY e DFesSamg NAGRAL | AiF 2tFRS&tkp chgppings

nay ahet+Rer £QE MesedVp st D6 £ akd A @RRAMHLI G 1fWs Ruddidrmge can
the brittle substrate along the scribing line, the

br eBRi R§S¥EPAPItus may include: a pressing means for
pressing the second surface of the brittle 20

substr at e; gnd a_first holdi

| BoBR et e PENS et PaFERC ANt { hind (s tem of
(b- thenpyesént|irdesrt thiorst eheotimsti ognthel piegsieaps for the
B s
t hepbestihg rmdnst satk tha% thesependdonded substrate pressing
means moves along the first scribing line and the second
controlling means for the pressing means may control the
first bonded substrate pressing means such that the first
bonded substrate pressing means may move along the second
scribinglinewhilethefirstbondedsubstrateholdingmeans
and the second bonded substrate pressing means oppose each
other with the bonded substrate therebetween, the first
scribing line forming means forms the first scribing line

on the first surface of the bonded substrate, the second
'bondedsubstrateholdingmeansandthefirstbondedsubstraté
pressing means oppose each other with the bonded substrate
therebetween and the second scribing line forming means forms
the second scribing line on the second surface of the bonded

substrate.

The scribing step and the breaking step are



‘According to a brittle substrate cutting nethod of

the present invention, the step (b-1) may include the

step of controlling the pressing neans such that the
pressing 30 neans rolls along the scribing |ine.

According to a brittle substratd cutting nethod of MDO30
t hepresent invention, the pressing neans nay be a

"roller. - 26 - MDO30 According to a brittle substrate

i0
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20
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cutting nmethod of the Eresent i nvention,_ the pressi

n
nearPIReE e te lsoaiBy dEaneguaLE Reh iy mes] a BFiCPﬂdérngng time
subgif f Uil Gy hask ofhe ththa¥ESA s trweati®nreduced.
the pressing nmeans nmay be a bearing. According to a
brittle substrate cutting nmethod of the present
invention, a greetacsecbisttataychetiagmnmedthod 46 tihe present

pressi ng .neans such that the pressin ans does not . .
cont: @A AR &npﬁﬁgeén%ﬁ@%ﬁ% L?J?ft{aroegémtffg Fh%crlglng line
britdd & £stdstyaifncd beE hibwel opps Subg et escrnldi (y) breaking

lin cC i t ittl . cytting nmeth

of " Ebe REPFIecrb St Rabh idnorty THRCHEELE LY 100, BRehe step
i ncl(ideibhtudesepof ) thie- 2feponti npiing a parefsisigyg force upon
hol di : , LS ' . ,

10,8 4G A | e K Mo 404 RRIRDYES civat
and stin aueesdi iembarid tdpenbsdaate elieng it 19bing line
br i %‘ﬂliﬁes% st Fal-g+t BeLehebwWsenNndOhACERI di fibdOrdte is held,

brittle substrate cutting nmethod of the present

i nvéhereRy t FeestaiP o-9sraiPedcloiedHy st 8 e present
continQlenitn@nt B iy Seri@lvliglg neans such that the

first holding neans rolls.along the scribing line. 25

‘According to a brittle substrate cutting nethod of

the present aceveathentotdedidltiergubeanateayubeiag method of
Lg{%g%'BF@%%%Edhggeggi%nQr% glgtggbfﬁg%%gycgétﬁégkormed by a
breaking apparatus for breaking the brittle substrate along
the scribing line, the breaking apparatus may include: a
pressing means for pressing the second surface of the brittle
substrate; and a first holding means for holding the first
surface of the brittle substrate, and the step (b-1) may
~include the step of moving.the pressing means-along the
scribing line while the first holding means and the pressing
means oppose each other with the brittle substrate

therebetween.

" According to a brittle substrate cutting method of
the present invention, the step (b-1) may include the step
of controlling the pressing means such that the pressing

.'_means rolls along the scribing line.

According to a brittle substrate cutting method of

the present iﬁvention, the pressing means may be a roller. .
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30 the present invention, the holding neans may be ‘a
conveyor. According to a brittle substrate cutting

net hod of the present invention, the hol di ng neans

may be a bearing. - 27 - MDO30 According to a brittle
substrate cutting nethod of thé&6present invention, a MP030
groove section may be forned in the first hol ding

nmeans such that the first holding neans 5 does not

contact with the scribing line. According to a brittle
substrate cutting nmethod of the present invention,

the wi dth ohcbBedgnhaove £ estiit d enpedrate thetihgsiethod of

hol di ng nmeans na&_be Iargg% t han that -of t
g-td

b cSbPrRE HeBt LECHdg he RE A 1] BOSRBAtTLDe @ conveor.

cutting nmethod of the present invention, the pressing

means may nmpve alggfqgﬁ%ggf b?:ﬁ.g:]lttil n%&lbls@%altg&épﬁ%ﬁgi%egthod of

direction and®fa a Secon

neamnieapde seh hiirdrdrol idimg thieapse ¢ sinfgohehmg mayhke a bearing.

brittle substrate in the first direction fromthe
pressing neans, and the step (b) may further include
t he step of Actbr@)ingcomta birfiitiig-et Rubsérane Hat bing method of

@fl g%psgiﬁt hk}gn% eand E%@Lb@g s@%%&%n”ﬁt\é%sb%nfb&&led in
firs

ace a e SCri l[ine while the
secthd B@‘Béﬁhggnﬂ&ﬁﬁlshépﬁl‘} ﬂiﬁétbﬂihﬁt pEes§ipg: meeds gRgs not

ConEBH'tEl:EgWEIEﬁ Lhhkdehghdicng BBARSASYehfEkat oft RBe brittle
nmeans noves on the second surfa e along

t hesgbﬁtsaﬁg | the WAPPeoPRESLRGr FPRoFE Y ol ds
the brittle substrate. 25 According to a brlttle
substrate cuttiga nmet ho

f e S ve
the step ( bAgs:O g,ngn’{:? lﬁjgrlllj‘l-’gl:{& ng gFaggn?ll;wg{:iu?g 'method of
t hetBegersk ot dinRgnmEans, suehst@pt(uhmay ferthhulndlcrilglde the
nean and_t cond._ho n e
'pr_eﬁ qu’ﬁ ‘ngg ége%%“t%% ogt rolTi ”ﬁgngh ﬁ%:hr?g %@ﬁgﬁdsuch that
neafhke first holding means moves along the scribing l:Lne while
the first holding means and the pressing means oppose each

other with the brittle substrate therebetween.

According to a brittle substrate cutting method of
the present invention, the step (b-2) may include the step
"~ of controlllng the first holding means such that the first

holding means rolls along the scrlblng line.

Accbrding to a brittle substrate cutting method of

the present invention, the holding means may be a roller.

' According to a brittle substrate cutting method of

the present invention,. the holding means majr be a conveyor.

According to a brittle substrate cutting method of _

the present invention,' the holding means may be a beari_ng.



such that the third hol di ng nmeans and the pressing

means nove at the predeterm ned speed while the

second holding neans and the third hol di ng neans

oppose each other with - 28 - MD030 the brittle

substrate therebetween. Accordia¥gto a brittle MDO30
substrate cutting nethod of the present invention,

the pressing neans nay nove in a first 5 direction

al ong the scribing line and may further include a

fourth holding neans and a fifth hol di ng neans for

hol ding thackbiritihg substyratia id sabdiciratkl oatoppgsidehod of
to the first  directiagn fron1thevpreSS|n means.

Aocith BESE5TE BRVERIT S8ybdt P VR EaH WbtHDa b Tormed 1o
t he t@lﬁaeiﬁ.&tstl ﬁwaﬁngnmehhe stien that Meiye | fhictt sid ércsltcbipsy means

t he f
Sur 558 Gt e i PR SRR s o (% ' ool 1 ng

the vicinity of the portions of the first surface of.

' It P?aglr Ia: telde %%%?%tg&?ltggiégw% ho i b 1] b@%%%t@eéﬁ%ﬁng method of
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eamlrra
Acc thei pue @n aibrventieons utist W&ﬂ@hmﬁ thﬂ@ﬁm"fﬁ)ﬁe@?mn formed

the o %ﬁ%”%ﬂl:méeﬂ&igﬁln Insagge,eagfabg)la@gepetm f{4® b the
by 0

a coo the  cooling neans is a
cooptﬁgSﬂOBzm@anénd the cooling nozzle cools the
vicinity of the portions where the |aser beamis
i rradi ated, by spraying a_cooling pediumon the f

irs
surface of AREOBALAG] EO s BETAIE SEBSREBGPAFRGT 1R e{“ethOd of

brithke pi*ké%%hrta&ﬁv@ﬂﬁ:&bﬁg Rleh 9aeefs i nighepnes maly move along

| EBero TG LA0P 4 g B O SRR TS ST ANAIE Fper holude
st ep s&bofi@RiINiing Rbaheaaid anehdid e diagemebeanfor holdlng
Bk B o L5588 A0 5 B0 pressing
Accaedheg dmd ahbrétdp ¢ bs ulsy fardheut inotudettheds op of: (b-3)
controlling the second holding means such that the second
holding means moves on the first surface along the scribing
line while the second holding means holds the brittle
substrate, and controlling the third holding means such that
.Zthe third holding means moves on the second surfac_é along

the sctibing line while the third holding means holds the

brittle substrate.

According to a b.rittle subétrate cutting method of
the present invention, the step {(b-3) may include the step'
of controlling the. second h.olding meansg such that the first
holding means and the second holding means move at a
predetermined speed, and controlling the third holding means
sﬁch-that the third holding means and the pressing means
move at the predetermined speed while the second holding

'means and the third holding means oppose each other with



“the preSent i nvention, the step of receiving at |east

one 29 - MDO30 of the |laser beamirradi ated by the

| aser beamirradi ating neans and the nedi um sprayed

by the cooling nozzle nay be perforned by a |aser

beam cool i ng nedi um recei vi ng $&tion, and the |aser MD030
beant cool i ng nedi um recei ving section may be 5

novabl e separately fromthe pressing nmeans. According

to a brittle substrate cutting nethod of the present

i nvéhe oxitithe sybsitAgtsoiheE Sha e Mrovabl e al ong

the scribing line. 10 Accordlng to a brittle substrate

cutting nmethod of the sent _i nvention, the
way 1 Ur't hor APREPB4BSt b @ SR P FUPRAGTS HOEEHIAS #&¥hoa of

- st akhlengrPasn t iavreak ibor, nt}ﬁ)@ prtelsezsxgrmdaang rlaiyneooa 1tnhe first

first surface th 15 substr te
to SiFEAHHrE QEngrgF% %ﬁ?fﬁﬁﬁgn%%% m?%e pré%%ﬂ%HClUde
I nvanto@nith uim:ﬂh@me&nfsmnﬂ lagfiafhbﬂnﬁdnayg means for holding

Dol LIRS Pr2 ANSLLOL A GHELERI HROOBBEETL Y i £irst
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not nechani Sm may be nte

novahkrecwion flrem kaseprb@amngwmmmmﬂn ng neans and t he
cool ing nmeans. According to a brittle substrate

cutting nethod of the present invention, the step (a)

may be perféﬂﬁ@édbygato25h@éﬁﬁ@ﬁngubﬁﬁ§aF6rﬁ?F51HﬁdH%th°d of

and e R%@Eégtnﬂnbéﬂﬁéﬁrgmg 5889N6a | Sy GUIdRIde steps of

brittle substrate cuttjng %%% n
the(arééemfr@m@hwarﬁ kR ey OHa‘y‘hﬁef%lr%lstku Gofpt the
cut b%{itti@ \éﬁsgltrhlta,,t aﬂla Qab|26)d€:o?Q.rihlg0I‘lthJeSvf1®ﬁJm¢yl of the
an outer circunferentja e. cu
T POREAEPI oy 06 BT SE S OF (e A EE LRGP RER oate vhere
of th30148880beam is irradiated by the laser beam irradiating

means.

According to a brittle substrate cutting method of

the present invention, the step (a-2) may be performed by
~a cooling medium, and the cooling means is a cooling nozzle,
and the cooling nozzle cools the vicinity of the portions

- where the laser beam is irradiated, by spraying a cooling

medium on the first surface of the brittle substrate.

According to a brittle substrate cutting method of
the present invention, wherein the step (a-1) may be performéd
'by a laser beam irradiating means and may include the step
of receiving at least one of the laser beam irradiated by
the laser beam irradiating means and the medium sprayed by

‘the cooling nozzle.

According to a brittle substrate cutting method of

‘the present invention, the step of receiving at least -one



the present invention, a plurality of recessed

portions may be fornmed in a bl ade edge ridge portion

of the blade portion wth a predeterm ned distance. 5
According to a brittle substrate cutting nethod of

the present invention, the cut® -may be novabl e MDO30

-separately fromthe pressing neans. According to a

brittle substrate cutting nmethod of 10 the present :

i nvention, the step (b-1). .may control the pressin . e
meaRé SBENL2TRE RaRM éwre‘?g]T?d‘yeﬁegﬁst%v:L%S JHft Heradiating
SCr mRia@ ahinehwhihé@ithesprapéd ey diig ceetngntbidle may be

' ‘each, other with.the brittl .
D bR ERe ATy polRSeR vy e i e dabphat ity section,

f or Eindgthealss 10 et e cdrd ned iubhbrecadvangt hectiostmay be
surface.of the brittle_.substrate. A rdi to a

or | PO P26 SPPATA LRI Fhg o R0 mgr St TSt

invention, the step (a) may further include the step

of form ng hB8o3GEAG! £Y d bha (¥ ol BpLiEsteSULL ARG Hethoa of

20 the brit e the first surface ©

't hetbei pregentsubsveatdops hbedcogAdnphaocsedgs gy be movable

10

15

bon8PREPEIHRL T dFFER THRR s EPPLT P

fo%ESBg”@MeiEEEHQEnbhﬁinétep of pressing a second
surtface opposing the first surface of ‘the brittle

substrate. 25 According to a brittle substrate cutting

met hod of fBgoPHEREENE0 IY¥RRLILIB, sibstBatEtd€tting method of
substrate nay be a baonded substr%t obt a
o8

RYTEOSF Y dpsauge the

fir gtepCoHFE bESENT G Mé nb NSt a0 s thariingy pod ifjirat of forming
scriping line on a first rface of the_bonde .
subggPa £ridingy HecBhd S | o FHEfFSFm"gfg hRgndrittle

f or stibstitagea second scribing |ine on a second

surface of the bonded substrate opposing the first

surface of the bonded substrate, and the step (b-1)

may i ncl udeAtherdirgstofa bipitakiengubdbrabadedt tizg method of

'\’Doﬁge §H@§§£@tfﬂ@é&@oﬁh%ﬂé ISl W BGhidde T t®Omay be
- on e 1 rsS

20

. 25
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performed by a notch forming cutter mechanism, and the notch .
' _forming cutter mechanism may be integrally movable with the

laser beam irradiating means and the cooling means.

According to a brittle substrate cutting method of
the present invention, the Step (a) may be performed by a
scribing line forming means, and the scribing line forming

means is a cutter.

According to a brittle substrate cutting method of
" the present invention, the cutter may be a disk-shaped cutter
. wheel “tip, and a blade portion is formed in an outer

c_ircufnferential_ edge of the cutter wheel tip. -

According to a brittle substrate cutting metho_d of



surface of the bonded substrate by the first scribing

line form ng nmeans and breaki ng the bonded substrate

al ong the second scribing |ine formed on the second
surface of the 5 bonded substrate by the second

scribing line form ng means, - &% -noving a pressing  MD030
force upon the second surface of the bonded substrate

“opposing the first surface of the bonded substrate

 br e¥iithg CaPFECRLEE™

10

along the scribing line while the first surfacg of .
t he_t%lé"nﬁé gsenbskreant 1o hel lunel ke¥ Glarrgesged portions may
bri el foSHEGtIREEL EHES IdydTREBGE Wortibe T eherblade portion

invention, the step (b). may be perfornmed by a
ﬁgeqMQ%%E %he brittle substrate

along the scribing Iine, the breaking apparatus nmay

include: a 15 first bonded s trat ressin
f or pressin&cFﬂgdﬁPﬁsgo*%gFFgggeb?ugﬁ o ﬁd%%tg?gg%nethoa of
subsheapessan s eiaorch thiande dheudsst tat maypbessovap heseparately

for gyeszhng the second surface of the bonded

sub&tPRt &RCR PFEPSH NS RGES "subst rat e hol di ng neans for -
holding the first surface of the bonded substrate;

and a Seco”ﬂc%?ﬁ%ﬂgﬁ@ SYR3LGALQ EQEQEBQt@Eéﬂﬁtiﬂ method of
hol di ng t he 'secon urface of the bonded substra e; .

andthhegﬁsqnqhni?nhﬁyniﬁ@aﬁﬁﬁnhb-lém@&$Qﬂtr°lthePreSSlng
congeahli tl&hﬁu ¢2R4,PLIL My SHDSTd Aol 836h§0the scribing

means suc at the second bonded substrate pressingg neans

neafdnenphddeatbagfinet (ReLILRE MIATY FHhRiE S

firghpBerdedcRooenbstwate 110 Gt I dtD ANt tidheherebetween

- -second bonded substrate _hol ding nmeans o se each o
ot heRSHITHL FBSyBRBLH RBISAS TR RE B T BR oty SCFibing
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contrabl bRgthbe ikt shefded subsheabe itirles subg tredrs.

such that the first bonded substrate pressing neans

noves al ong the second scribing line while the second

30 bonded smbsbratiaghtd di bgintdessahdtrhtef cubtibomiathod of

subsprale bol dnd s QRROSE.SA) ALYCEakthEr ifo1ude the

er epet vween.
step of forming the scribing line on the first surface of

the brittle substrate while the first surface of the brittle
substrate is held, and the step (b) further may include the

bon

' step of pressing a second surface opposing the first surface

of the brittle substrate.

_ According to a brittle substrate cutting method of
the present invention, the brittle substrate may be a bonded

: .'su_bstrate _6btained by bonding substratés , the scribing
apparatus indludes afirstscribingforming fneans for forming
‘afirstscribinglineonafirstsurface of the bor_lded substrate
and a second scribing liné forming means for forming a second

' sc¢ribing line on a second surface of the bonded substrate
oppbsing the first surface of the bondéd substrate, and the
-stép (b—l) may include the steps of:'breaking the bondéd



10

32 - MDO30 According to a brittle substrate cutting
met hod of the present invention, the step (b-1) nmay
include the steps of: controlling the second bonded
substrate pressing neans such that the second bonded
substrate pressing neans rol I's 3% along the first
scribing line; and controlling the first bonded
substrate pressing nmeans such that t he first bonded

bst r at _
:grgﬂra : %ﬁé 8‘%@%%&5. 5?5 g i 1% su g%%%? the first

MDO30

cut tshlﬂﬁaﬂ?%t bedtioé bdﬂthaqarsmm:ralﬂwbm tha, fihet fsmbing line

bonded substrate n

sub PFEEEng888|ngn§é§n5§%%€§a§£ ﬁﬂﬂ?ersiﬁﬁgg%%%or %g the
to aebontlt berdbisir dtieecformed wot hbe: sfeconide spwe?@@@t Of the
i nvent i

rccBPaoRY FuBSeER PR dnd A ol AR AP TUEY Korming means.
present monsmgtaG;rres?rﬂelqarf@@simgpﬁéaﬁbenﬁ?cﬁ’éd@urface of the
beaﬁbgﬁefi EQRQ‘EEQEQ' Bgp b1 dgbEhd tErSHDSIF Sl & Wi thRObonded

resent 1 nvention, a first roove

secspbﬁtwayeb@lpasnﬁae $OripEng ebbiRl Wohkd i fSied gurface

Pregsi pHeMp3RGAAUSBERZLtENEs Begand bonded substrate

pressing neans does not contact with 25 a line on the
second surface of thebonded substrate, the Iine

opposi ng t hﬁcf:bf:&ﬁ_ngCtd> ka B@‘lh:ﬂ:[l%, sabgdtaasecontt Hi@method of
section is forne % rst bond d substrate

pre§§?n§reﬁﬁﬁﬁsl§ﬁ@ﬂt%ﬂﬁt e FH7R¢ g PEEfred by a
pr eﬁﬁ‘bﬁglﬁgmam ot Tosklathg \Mltehbalﬂ'.ltﬂle orbgtirate along

i SUffag?_ggi%%g% gl‘l oggggk Bshkgcorghgem gn?mclude a
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opp i ng
br i fﬁretsnd:maescasabsmtartag)msww méantsh’:éomp@@éﬁ@ng the first

| ventign, §Beunl Boda TRk LAERST ol AL vden 3abstrate

pressing means for pressing the second surface of the bonded
substrate;aflrstbondedsubstrateholdlngmeansforholdlng
]thefirstsurfaceofthebondedsubstrate;andasecondbonded
substrate holding means fof holding the second surface of
the bonded substrate; and the step (b-1) may include the
steps of: controlling the second bonded substrate pressing
- means such that the second bonded substrate pressing means
moves along the first scribing line Whlle the first bonded
' substrate holdlng means and the second bonded substrate
holding means oppcse each other with the bonded substrate
therebetween; and controlling the first bonded substrate
.pressingmeanssuchthatthefirstbondedsubstrate;messing
‘means moves along the second scribing'line while the second
bondedsubstréteholdingmeansandthefirstbondédsubstrate

holding means oppose each other with the bonded substrate

.therebetween.
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steps of: (b-2) controlling the first bonded substrate
hol di ng means while the first bonded substrate hol ding
nmeans and the second bonded substrate pressing neans
oppose each other with the bonded substrate

t her ebet ween such that the 5fi%%t~ bonded substrate  MP030
hol di ng -means noves along the first scribing Iine,

‘and controlling the second bonded substrate hol di ng

nmeans whil e the second bonded substrate hol di

and the TirdCBEAIER SAR Y 1 207G heaRt bhpaaicthod of
eachhedphesenit tntder bondathesahspr abel ) herelbethedn the steps

such that the_10 second bond substraie i

m)vé’sft ‘aF8H rf’ﬂrélggcgl?ﬁl sesccoﬂcgg’ﬁél%le%lngpgﬁ\g’g%%%iﬁ%%ﬁgg means
bri tsloh shbst thé esardrnid hgpndetidchsdbetrattkeppesstng means rolls
i nvention, .the.step (h-.2). dncl t : ;
contalrrl&rﬁq nélet %elr %P?%rbo@ﬁﬁl%&slu%s't :rég}ede %&%itoﬁg'l ar?glfe first
suclbdriied shbstirate bossetngusanataidipitiiagthedisrst bonded
roll.s..¢ first. i_bi lJ , 0 i -
e R WHEGAES, SRR Mot LB Bt

t he Id@eond bonded substrate holding neans rolls along
the second scribing Iine. 20 According to a brittle

substrate cutting nethod of the present invention,
the first béFGeEInEstP &t ®HAdinguPREaATearigt thay method of

secqopd peadedrsibedaeion halnd v rekapsnisy fitbstitepressing
25 According to a brittle substr%%g cutting nethod of

t he MsRESeANY FPENFLEGR1G RETEECS S Sidet s BESCPARg means may
hol diengoineanrs and the second bonded substrate hol di ng
means may be conveyars. 30 According to a brittle '
substrate cutting nethod of the present invention,

the first basdeddinpsto & eriidtdiengubstrate cutting method of

the present invention, the pressing means may be a conveyor.

According to a brittle substrate cutting method of

the present invention, the pressing means may be a bearing.

According to a brittle substrate cutting method of

the present invention, a first groove section may be formed

" in the second bonded substrate pressing means such that the
. second bonded substrate pressing means does not contact with
- a line on the secoﬁd surface of _theAbonded substrate, the
line opposing the first scribing line, and a second groove
section is formed in the first bonded substrate pressing

- means such that the first bonded substrate pressing means
'does.not contact with a line on the first surface of the

bonded substrate, the line opposing the second scribing line.

According to a brittle substrate cutting method of

the present invention, the step (b) may further include the
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means and the second bonded substrate hol di ng neans

may be - 34 - MDO30 bearings. According to a brittle
substrate cutting nethod of the present invention, a

third groove section may be forned 5 in the first

bonded substrate hol di ng nears 35uch that the first MDO30
bonded substrate hol di ng neans does not contact with

‘the first scribing line, and a-fourth groove section

may be forped in_the second _bond supstrate hol di
NSRRI T neP 2 ho CoBER LioRdaPs vk T b BORARH sy bstrate
Fea%%ﬂamﬂgifﬁnsk&ﬂnymﬁéﬁﬁmﬁﬂmbﬂ@edeﬁmmdnaﬂehmn@lggnmans
i ne ordin rittle. substrate cutting netho :
b Reteitng i s B AR RS LR AT T et cach
gr omteles:emiltnnthé araretkd rsdaisﬁ:rfa’aesthbmadediweabs:smahethat the
hol di.n e | ar a t .
pondda St RehReltupeed e HARL I Mt hofhs AFoaf HE £ixst
f oulsml@um@velsectamﬁ] cfogrtmed. Liing tthe second Hyorted substrate
subgthal! boﬁgl Sggé@ié@%b&ﬁﬁb@ﬁﬁ%ﬁs&dgﬂkéﬂg%oﬂalngmeans

t he II‘S strate pressi ng neans
Accendi thet §insbrbenfed seiat ¥ag ke RALS TP TratgfoF @Ppose each
t he ;RRHESERS th MDY Rhed Repkitkak 0PREBELEUREEABSECh that the

pressing neans and the second substrate pressing
meafscpadiRndad FybskE tRdveld NG PEARSMeN ¢ 2 ALPBY the second
al opgrtiRenti n3hescribing line and the second scribing

line, and the brittle substrate 25 cutting nethod may

further include the use of a third bonded substrate
hol di ng rreanacaﬂdlﬁgfwrat Briendedsaubstaatecinot diggnethod of

e SR REEA e Pl S (B B e s

subslfr@:tretm]e‘&mgl ghen@am;t apddtelieseciomitdbrdddng means such
b t : 0

e EhEP EnBl £5E £ hORORg oAk 24 SR Yot atons

t hi ktdebbindet subidiitg d imel.dang eeabsotlithg tiHm ﬂﬂﬂ@nd bonded

LI s RR0ERs 3N L £n D 8Lk EhdPEAS SRS Bohdd@substrate

rst sur
holding means rolls along the second scribing line.

According to a brittle substrate cutting method of
the presént invention, the first bonded substrate holding
means and the second bonded substrate holding means may be

rollers.

Accbrding to a brittle substrate cutting method of
the present inveﬁtion, the first bonded subsitrate holding
means and the second bonded substrate holding means may be

conveyors.

According to a brittle substrate cutting method of
: fhe present invention, the first bonded substrate holding

" means and the second bonded substréte holding means may be



- substrate hol di ng neans noves otf the second surface

along the first scribing line while the third bonded

substrate - 35 - MDO30 hol ding neans hol ds the bonded

substrate and for controlling the fourth bonded

substrate hol di ng nmeans such that the fourth bonded
MDO30

al ong the second scribing line while the fourth bonded

5 substrate hol di ng neans hol ds the bonded substrate.

' Acc?rding to a brittle substrate cutting nmethod of
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t he S<invention, the step (b-3) nay include the

step of: controlling the third bonded substrate

hol di ng neans, 1 o hat. t.he. -t hi d hod of

hol di ng wea%gfogﬁé' Fétglﬁgﬁggépgggggggﬁg %FE?ESQ$5% o¢

meartheaptdeshetfimsenbboned shbstrgreoverwessiiny megnke formed

”‘F’V%nattp% %E_%g%t Sbghgﬁd ﬁBE@? Egdhﬁf&iﬁg'rﬁtgans such that the

controlF1ng nmeans ftor t Re Ro ajng neans”control s the .

f ouritilrsthbaudedsabbs Eaete i ki g means doel RARICYHACT with

fou&th% Qgg%%d sbr it nak® el RO fRAh JiRVEEHMEion may
ed su

bon strate hol ding_ _means_and the second_bonded

sub®er GeEmphelithe FRaARIMRAC S SUNRE Gt e BPLAPAJEPans such

speggathidie thecddd rebhasdesusabsstat Rol1hohdi Rgameai@des not
and the fourth bonded substrate _hol ding neans oppose =

eaclFoBtRGt WiR (he 5eTead SHFEt R s ebet ween. 20

According to a brittle substrate cutting nethod of

t he present  invention_ the first bonded_substrat '
presting. nBSHEIAPROUR 1 Wid 19 PRPCHTPES oK M ptod of
t he thecpnes eot iinveg tildmethe vel & ofidt o réid ardsgibse vatsection
pressin ng,. o e r

PRI R YRl o ATabl 04 oL LAy HAD nay ve
cut fliamgenetthoa rohptf wft lidie iseclonde bopdedysabsitratiy PEessing

bon g:%gn%g, b %‘(i)lﬁa!:tﬁeh Qlli(élitﬂg JFER2 3 hS ig)ﬂola)veb QRdqd on formed

substra I"ding means respectively for holding the
bri tnl theupsrend daonded @ubstmade bppdingemeans ey hedarger

30 dhLBCEnaR LEomHhe ifshShobeRde dupdtsial @RS Gheans .

nmeans -

Acdording to a brittle substrate cutting method of
the present invention, the first bonded substrate pressing
means and the second substrate pressing means respectively

“may move in a first direction aiong the first scribing line
and the second scribing line, and the brittle substrate
cutting method may further include the use of a third bonded

substrate holdingmeans and a fourth bonded substrate holding

“means respectively for holding the brittle substrate in the

. first direction from the first bonded substrate bressing
~ means and the second bonded substrate pressing means, and
_thestep(b)mayfurtherincludethestepof:(b—3)controlling
‘the third bonded substrate holding means such that the third
bonded substrate holding means moves o©n the first surface

- along the first scribing line while the third bonded subs t_ra_tte_



and the second bonded substrate pressing neans. A

brittle substrate cutting nmethod according to the 36 -

MDO30 present invention may include the step of

controlling the second bonded substrate pressing

means such that the second borffed substrate pressing MPO30
nmeans noves along the first scribing |line and

~controlling the first bonded substrate 5 pressing

means such that the first bonded substrate pressin .
oAk I PSENARBRGEIAIAS Sop ST FRESRERLE ALt PR P trol1ing

bOBQ?% ﬁ&h&@ﬁﬁ b3h8eAY St RANS1 @Dy ﬁﬁanﬁeﬂmlﬂt]b@ﬂ ¢he fourth
substrate ressin S _oppose each other . wth

D oo hoa s ShPat 2o B Lo LR SIS et o Eat| $EedE surcace
I :’1 n%flfo@lrgm fige P@éﬁ&nao &68 i bnghe ifia sthile i bhag flouuretho rponded
the fir urface of the bo bstrat t

bonF&PS 3:&7?3:( glq'?’&gdln}?ganr?eg]r??d%sn T hbeor?‘lferdstsnﬁ)ongeg )
substrate pressing neans oppose each other wth the

bonded b :
ponded substi Al s diiey g8 “é%?'%stzlzégng%gsgr%%g;%”gurﬁﬁﬁb%é‘&md of

on tthe seesadtsunVa991gn tﬁmebﬂﬁﬂedtsﬂﬁsmﬁﬁtEHCBP@EﬁﬂﬁiSteP

10

vi ew schenat’i ca a structure of

DESGRI.PLL 9%::%%@15 fe:i;’éwt'}l@‘éaﬂb%w&dl gtﬁ)@cﬁe&es mtal\ﬁeg means
cut sl @p@‘artéueu@lqn@baéééricﬁq?gst@@rﬁ@éﬂﬁﬁﬁt’“e@% the first

- t he pRLES L uh Vet & 8B aThg Wi h8dank ©itsVb8Wded substrate
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showi ng a structure of a “scribing unit 40 and a

br eBKPRG M9 8BS BOVE|u e PTRS TR NG FPEGASHRK e third
a Stbugtda idfg Realk oSt RGcNB6NaMh§ Medrigdbatéols the fourth

or Reried siPataste B Lpbla Bty e sl b e vones

pr e%&'b@&raﬁi@ﬂik&?[\d_:sm means, the second bonded substrate holding
means and the second bonded substrate pressing means move
at the predetermined speed while the third bonded substrate
holding means aﬁd the fourth bonded substrate heolding means

oppose each other with the bonded substrate therebetween.

According to a brittle substrate cutting method of

the present invention, the first bonded substrate pressing
means méy move inthe first directionalongthe secondscribing
line, the second bonded substrate pressing .means moves in
the first direction along the first scribing line, and the
br_ittle ‘substrate cutting method may further include -the
use of a fifth bonded subétrat'e holding means and a sixth
bo’nded substrate holding means respectively for holding the
brittle substrate in a direction opposite to the first
direction from thé first bonded substrate pressing means

"and the second bonded substrate pressing means.

A brittle substrate cutting method according to the
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- 37 - MDO30 Figure 5A is a perspective view show ng

a pressing conveyor nechanism 32a', which is another
exanple for a pressing roller nmechanism 32. 5 Figure

6 is a view showing a state in which the center -
portion of a |laser bean cool im@&ater receiving MD030
section 35 matches an optical axis of a |aser beam
irradiating optical system 43 and a nozzle section

42a of a coaling mechanism 10 42 is noved %ﬁ a coo

wat BFeSERdy RAYSHSLPR BAY| bRaTEAS SRBVELDY S AL [ L¥hg the

cyl ise@ehdB8onfea SN it tppeedsdaymasts sddtgehet7the second
a state in which a breakin

a VIGM/ShOWI1 g lﬂg& Sgh First
o nUDERged e e te S rEsens dudere, Roves; ey *Eng
i S @cHi®wnshavimnkg aadsbahenmmgc lth‘el almmeuon@@@e substrate

D bRrPATA TR P A G EReF 105 Fnhel 8685 Lhatdressing

'C|rmemhermnVealalemmfthﬂaadnmuﬂﬁg|lwmeswhdlent@e\ﬁ%ﬁﬁﬁubonded
ar e %%S %I(%h ?1&&3.?}92 Lrlrge%(nsé desa gﬁhéhgeégﬁbb'bggdle'dn%ubstrate

for ass Fate re 91is
showrag sdmat meanexwmsae fegrchy Iq’éhec;uwrthgﬂa%ﬂmﬁ% substrate

1005&%?e%b@%%%nlothé §1¥é€m§§ffﬁﬂﬁ§'f@ﬂé)féﬂﬁﬁﬂ !héhns forms

bre uni t a scribing unit 40 accor %

EnbSHenBAESE SEF L Heg Pricemn itheehLrsh. SBBf@F%LFP% fe bonded
IS 2ukkeWatRoWiiag %Eébn@ gbﬁ%%ds%hﬁb&i%ﬁe 90143 ngUineans and
alon a scribing |ine en a ressing roller 32a is

SeqEBRUTEFFY bﬁ’r‘%s‘%’ea“laﬁsﬁasét SFHLAS S QPBPop RACh Other
scriyhng tHdepvehathe s adsthateb8Owabhclarid tlkeéd second
by éc%gbingt?gge forming means forms the second scribing line

on the second surface of the bonded substrate.
BRIEF DESCRIPTION OF THE DRAWINGS

. Figureljsaiperspectiveviewschematicallyshowing
astructureofacuttingapparatus100accordingtoEmquiment

1 of the present invention.

Figure 2 is a front view showing a structure of a

scribing unit 40 and a breaking unit 30.

Figure 3 is a front view showing a structure of a

pressing mechanism.

Figure 4 is a cross-section view showing a substrate

holding roller.

Figure 5 is a cross-section view show:Lng a press:.ng

mechanlsm



a substrate holding roller 45a. Figure 12 is a
perspective view showing a cutting apparatus
according to Enbodi mrent 3 of the present invention. 5
Figure 13 is a front view showing a. breaking unit 30
and a scribing unit 40 includedd m the cutting
apparatus according to Enbodi nent 3 of the present
invention. 10 Figure 14 is a view showing a state in
whi ch an optical axis of a |aser beamirradiating
optical system 43 matches a notch and the center

MDO30

- portion of gibasershens pelrispe omdtver V1EEC@hWn@g a pressing
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section 35 matches .t he Jcal of th S m

T GOPXETRG SIPen. e oA, o 38R P, hOFno R BhenBidtor
Vi epresedingg relleeakicopaniism 320 and a scrlblng uni t

40 provided in the cutting apparatus according to

~Enbodi ment 4 of the present invention. 20 Figure 16 is

a vi ew showFnguzedsi asa hewlodwinpasdsitegin mdiilay tRegenter

| andﬁ%r%li%ﬁt patg hddi 6%8819'&0%& ?awgeggsfe@@f@lngti@étlon 35
: e

["ass substr at t her ebét ween ure 17 is a _
fr omatv:hew shouitrigal sxiscolire losed b?émkﬂrlé?ﬂ@%ﬁgtw poptical

30 audt@mSaBi BhA%a Wiz A0 PEOVISRUIL & @idddldng mechanism
appafratus according to Enbodi nent 5 of the gresent

i nv4Rt Lenmorpgute 28°cPeling WRLSEhEREAYLRE POSHiiony lgcated

St r HebyeebyOhnaat it LN naBRALALUF o’C &okAnGY ubWard/downward .
Enbodi ment " 7. 30 Figure 19 is a view for illustrating

an operation. of the cutting apparatus according to
Enbodi nent i‘lgaﬁe-'; VBR301 efrisgiovei i?Pa ist ax of 1 Dwhdldx & breaking

howi r; for tti. trat
o HhRfnAer 28R Enbtat hanes ot dhe SHBREEnE SRl B

Figure 8 is a view showing a state in which flat side
edge portions in the width direction on both sides of the
.substrate-holding‘roller 45a with an outer circumferential
surface thereof recessed in a V-shape are pressed upon both
sides of the scribing line formed on the glass substrate

90.

Figure 9 is a view showing another example for the

- ‘cutting apparatus 100.

_ Figure 10 is a view schematically showing a breaking
‘unit 30 and a scribing unit 40 according to Embodiment 2

of the present invention.

_ Figure 11 is a view showing that a glass substrate
90 is cut along a scribing line when a pressing roller 32a
is sequentially pressed upon both side portions of the

scribing line of the glass substrate 90 which is held by
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5 Figure 21 is a front view showing a structure of

breaki ng units 30 and a scribing unit 40 provided in a
cutting- apparatus according to Enbodi nent 8 of the

present invention. BEST MODE FOR CARRYI NG QUT THE

| NVENTI ON 10 Hereinafter, enbodi®ments of the present MD0O30
invention wll be described in detail with reference-

to the drawi ngs. <Enbodinment 1> 15 1. Cutting

‘apparatus Figure 1 is a perspective view schematically

shofi F§bsiraiteydoddd nes T 1d@% i4Xf -appar at us 100

according to Enbodinent 20 1 of the present

i nvention. The cutting apparatus 100 is, for, exanple, -
used i n  or BAPUEE A&t 1S BIBCEREBEITRILIYD TGS o cutting
pr edgbaraitiethcddriind he Hytaskinsiiss p&tithOPreseat invention.
brittle substructure which is 25 used for a liquid

crystal display panel. The cutting apparatus 100

includes a Pagar28lanisaa piionbfvieseslsupio tda fgreaking unit

mechani s 20 Qvi ded. on

sub r%?-‘gsa 36’1{3%1613 gﬁ%%i 436 ggllf}r?t e déﬁ'nt %lggpcg"lll POt tal%;aratus
basecsopgdngi g Embolddmesyis 3205 the preisesh dnvardgtion.

The gl ass substrate 30 90 is supported between the

pai r -of the substrate supporting nechanisnms 20 in a o
bri dged st aFéguThd4cis Biviewnpharabds Soote dppfpich an optical

i ncLydesof g 14%er M@%ﬁpiﬁaﬁ@aﬁ:&ha%gﬁ%ﬂ@y% a3 matches
plurality of transporting rollers 22. The pair of._.
sub3tHek@ spfpEhe iGRIYRICRIETIRE 20 3 %e#%aé%epaw poling water

suppgebhfenhabbet 2dn a88 anRgathed thikeopasealBakisaof the laser
horjizontal state and the plurality of transporting

rol PER% QErPGFEFéBHyOBt&FP§n§¥§t§P #ﬁe upper portion

of the supporting table 21. For exanple, a plurality

of adsorbingiggles not

ré 15 is a front view showing a breaking unit
30 and a scribing unit 40 provided in the cutting apparatus

according to Embodiment 4 of the present invention.

Figure 16 is a view showingastate inwhicha preSsing
roller 32a and a substrate holding roller 45a oppose each

-other with a glass substrate 90 therebetween.

Figure 17 is a front view showing a structure of a
breaking unit 30 and a scribing unit 40 provided in a cutting

apparatus according to Embodiment 5 of the present invention.

Figure 18 isaview schematically showing a structure

of a cutting appaﬁ:atus according to. Embodiment 7.

Figure 19 is a view for illustrating an operation

of the cutting apparatus according to Embodiment 7.



-shown) is.fdrned in at | east one of the pair of the

supporting tables 21. ‘An adsorbing neans (e.g., a
vacuum punp or 10 adsorbing notor which is not shown)

~adsorbs the glass substrate 90 through the plurality
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-of the othe

of adsorbing holes. The glass3ubstrate 90 is MDO30
adsorbed onto the supporting table 21 in this manner.
Therefore, the glass substrate 90 is fixed on at

| east one of the pair_ of s orting tables 21. 15 Th
plurality of *9P&fsp8r £Fnd Eg‘g‘l"e‘tﬂﬁa’gﬁ i O%}?%n@éﬂ’:o%eodeure for
as o thd nign aplswbadtirtayt eOface@inddhyy (HoMa aimbas dih embodiments
Figu&e 1). The @ urality of colums is parallel to

eacl ot Hér PHEIERT o Ve urality of transporting

rollers in each colum is 20 arranged with a

predeterm ned di stance _ther, l ur_al
transportinglﬁgfﬁe?g g grg%%§%2§§%3&5ﬂ§%£%§J%ﬂ%ﬁ%&ﬁy re of
by &reaiangoiintbie Barahdreaeeifriotg shdwd0 pTheided in a cutting
Pl ucgl fs 4d ' i [ IBYEdeHR WA ntion.
D0yl JSCIPELS LDl I 28 Bl PO HR B o
transporting rollers 25 are projected above an upper

surface of peersupper FoRJ ch?hlyﬁN@bUTW&m tIRG ENRRIN

portions of the plurality of transporting rollers 22

are projected above the upper surface of the

supporting tabbendttethecnbbldhéh¥sobf teSRYddn) invention

rollers 22 are rotated, so that the _glass substrate
00 FELAcht ARRGHIBPEA™ SarRbbrrdd: FRSRTERG SEROIS G RIS

table 21 of one of the pair of the substrate

supporti ng chanisns,_20 to the supporting table 21
?Eﬁpoaﬁ@eﬂﬁi?>of the substrate supporting
mechani sms 20. The plurality of transporting rollers

22 are - 411- &G@ U np grg ward, so that the upper
portions of—%he—pguf%+r¥§——ﬁgﬁgransport|ng rollers 22
are | owered bel ow the upper surface of the supporting

taa'glr :aii:l-thFirgﬁrg Yt § L 0d, APOALAE H5e $99f M Bl £ { 86l 1¥8Bowing
astructure of acutting apparatus 100 according to Embodiment

1 of the present invention.

_ The cutting apparatus 100 is, for example, used in
order to cut a glass substrate 90 into a predetermined size.
- The glass substrate 90 is a brittle substrudture which is
‘used for a liquid crystal display panel. The cutting
apparatus 100 includes a base 18.and a pair of base supporting
mechanisms 20 provided on the base 18. The glass substrate
90 to be cut is mOuhted on the pair of the base supporting
mechanisms 20 in a horizontal state. The glass substrate
90 is supported between the pair of the substrate supporting

mechanisms 20 in a bridged state.

The cutting _appai:atus" 100 further includes a
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unit 30, a scribing unit 40, an upper guide rail 12, a

| ower gquide rail 13, a pair of supporting posts 11

and a pair of sliders. The breaking unit 30 and the
scribing unit 40 are provided between the pair of
substrate supporting mechani sn#%0 20 to be used for MP030

‘cutting the glass substrate 90. The breaking unit 30

and the scribing unit 40 are respectively slidably
attached tq the u uide rail 12 and the
qui dEPERItingstah &% AL &Rt RO %r‘éla%?%%%"rﬁg Follers

and ztzhe $E& I 00 £ Whibls 4G 1w $hpbertesg midatthiater 20 includes

det with refer n 5 to the acGe n

i PR R i EPD B Pac 53 R Rt dtdn gheggaontal
rai lsthie ai@ therphgesl bipod aradsporetnd mmldxeixiso@bmtatably
to a_trans

2, S ELERRRERS! A SDEEFHSN:Bln 0 eI Gavre 21

supporting mechani sns 20. Each end portion of the

upper - gui degpai lexal% hg, b%’ ?%Eﬁa’lﬁt ? ﬁ%BE%llngsh%tl%s (not
bet ween upper ort| ns’o air porting posts

11 vshpwn)ax%fpm@doperdaérﬂqafet @ageoﬁghuerp%\m@ﬁtt%ﬁupportmg

.St a Sblegacfi NG POUEd SR Phg t HEahQVRE gui, d% r\?acl:uliiﬁ’ pGmp or

ged in 25 a horizontal state between | o
porﬁ 5REP&RTG: MOtes rwidicht e §UﬁboﬁPPW§)mﬂﬁ%9?PF e glass

br eakbBgriRit o B@nadtghhene %Idﬁ&ﬂgtjd et a&@orblng holes. The
respectlveléﬁsllde alon t he ugg rail 12 and

t he9l-8®er 5y gEafsi Po1as pBREPE tPl%QﬁrSHBP8Ftlng table

mechanirsthi$ aanaxanpl ‘B&aeﬁ@f&ﬁéh tcmfe dhespaibsekath®o is fixed
BL b8GRS Spdl et REnpade propuBhethISE SUSAce 2.
posts 11 is slidable in a dlrectlon ort hogonal 42 -
0, B o PSS 16 18P 0 e angen
of Bheasumpdmtungplpusﬂstylofsc¢hmmg$a&twb\MQMvﬂEHElD Flgure
quﬂ . guf‘lggpﬁ_ﬁtal}:gy%@’dcéﬂﬁnns isparallel toeachother. Each
 of the plurality of transporting rollers in each column is
arran'ged with a predetermined distance therebetween. The
plurality of transporting rollers 22 are moved upward and
downwafd by an upward/downward means (not shown). The
plurality of transporting rollers 22 are moved upward, so
that upper portions of the plurality of transporting rollers
are projected above an upper surface of the supporting table
21, When the upper portions of the plurality of transporting
rollers 22 are projected above the upper surface of the
~supporting table 21, the plurality of transporting rollers
22 are rotated, so that the glass substrate 90 is horizontally
transported from the supportlng table 21 of one of the pair
of the substrate supporting mechanisms 20 to the supporting
table 21 of the other of the pair of the substrate supportlng

.mechanisms 20. The plurality of transporting rollexs 22 are



| ower guide rail 13. Wen each of the pair of
supporting 5 posts 11 supported by the sliders 14
slides, the upper guide rail 12 and the | ower guide
rail 11 integrally slide. The cutting apparatus 100

further includes a driving sec#on for |inear MDO30

i nterpolation. The driving section for 10 |inear
interpolation is provided in a Iongitudinal di rection

bel ow a center portion of the |ower e rai 3 )
ar r aayed dpErwRidh. ISewEhapobRe SRPIt PgﬁEFrOBF ?%é:]’k?apflurallty

of e SUPRRIHIRGY rHOBdBs 2k artheowktad bglseaiicompper surface

linear interpolation ipcludes a ball screw 15 along a
Y dPfe&brofURRPERIPE bRPNGg6Mal 15 to the |ongitudinal
direction of the lower guide rail 13. The ball screw

15 rotates ip forward and b dir ctlo .
motor 16. | ARERET ggﬂg%ﬁﬁﬁﬁéﬁ. égggFl nat n&?ﬂ%ﬁgﬁﬁfaklpg
i s ahtached a ectlnhmgnm:tt o t anmmezt pildenvenigul e a lower

Lot 6 S Lo fbE PR ol g o
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. Of pOSI tl oni nglcarrer as

15 kiidetat edlpy bideakimst onit63 0 afdithe gpgﬁ‘glpgeunlt 40 are

t i ] | -
| ABERQSPLARINAG! LAD colt! b o 0asS A B! @ Ak Ehanions

pai Rodfo wmss@ﬁpmuwgupﬂ)ghg glpssuppeT terte P8 - be the bFeaking

Sl ' aﬂ@th@yal{d"% l.;é%&%lihé shigdeso idrd E@s}ﬂe@t&@@ﬂyoﬁlldably
I'S ort gonal tothe laongitudinal djrectio

of ghsachpgeio @bﬁd@?%?lgq:gd%ﬁelﬂh%%F §ul et gyiae rail

13he B GitRgcrpRaLadH &rﬂé)ﬂrfaak&hgrunm Bedesd & pmiscribing
1 Onl

CanBras 480%a91 60 paarhtheintaRar it ALY br EFR rererence

uppeb @Hedectampadyingt Brawiagpropri ate distance
therebetween in the longitudinal direction of the

upper guide rail 12. The pair of positioning caneras
17 capt ur esThaa @p@ﬂ@mﬂdennaklplz)\dmfedhenl@herﬁla%@e A4Ril 13

substy S CIN S &A8§§hgﬁeﬁaiactoea ?Qahsporting

'S a I‘OI’] VI ew SNowm n
stradreceioh bﬁethe glass substrate which 1s transported by

the pair of substrate supporting mechanisms 20. Each end
portion of the upper guide rail 12 is bridged in a horizontal

~ state between upper portions of the pair of supperting postis
.11 which are provided on the base 18 in a vertical sta_te;
" Each end portion of the lower guide rail 13 is bridged in
a horizontal state between lower portions of the pair of
the supporting posts 11. The breaking unit 30 and the
crlblng unit 40 respectively slide along the upper gulde
rail 12 and the lower guide rail 13 powered by a linear motor

~mechanism, for example.

Eachof the pairof the supportingposts 11 is provided
~on an upper surface of the base 18. Each of the pair of the

| supporting posts 11 is slidable in a direction orthqgonal
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scribing unit 40 and the breaking unit 30. 5

Hereafter, the structure of the scribing unit 40 wll

be described in detail in reference to Figure 2. The

scribing unit 40 includes a unit body 41, a cooling

10 mechani sm 42 for spraying a4daling medi um upward MDO30

and a laser beamirradiating optical system 43

irradiating a | aser beam upward. The unit body 41 is

attached to the |ower _guide rail_ 15 13 so as_.to be

sli &@bﬁelowaet%bwﬁgd#é%%ﬁ?%rﬁ%fiesuapw. gHdde £ail 12 and

?Eprﬂ?@ ﬂaﬁéik:)}’glﬁldéirﬁgﬂl fB in‘ddIDBff)Ehé ol biedysubborting
e aser beamirradi a cal system43 is

o oRARE AL Than S G PHATE bhE PRS2, 13na the

The ﬂo&%&f glﬂﬁ.a@ irafadiat.i n@h@:ﬁ)te&:@ﬂl cSﬁ/SiiI‘BEn};ib'&.r of supporting

i rradi 18 | aser nt o .t. I S..Substr

supé’é’rst d 1 paneE t&ﬂegyo&? 7 E:lt%%t r%tsells ueppo?cﬁi% ‘ggpe’: guide

nMechaiiilsne 20d nhea loviedgephisteatreilA otictt €fgurad g slide.

cuter nmechanism 44 is provided on the opposite side

of the cooling nechanism42 25 with respect to the

I aser beam Mheaditdtingappeireihsshoft Enrther il udasd r:lnig."lvz.ng
I&%@tﬁ.l%ﬂ'igo ﬂYéaléq_%%dl%l%p' Uthe(&8rPving section for

cool1'ng d) e vicinity of portions 30

whedd nelae 1ra1sse1rpqﬂefatﬂ¢1s isrpepyidatis @cilaowatu'flhaal direction

por lgc)'eq_rc‘ﬁ\r L sagh &t gehPys dihed 2per 18RamM gheasoehed. 13T|aQ*ranged

cooling mnechanism 42 includes a nozzle secti_on
f or PeFNEPPNEOYSR POy OF RN piRE &%ﬁognt%? rgupportlng
cyl ibaders 42b. e arhividg sMAA3AQn csdd nUehed2b imreapolation

t he nozzl e t 42a bet
and BSORE AP P EToR LomA th? ARG Crdeh iR ¢ B tnogonal
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posithi BReallbAgERbdinal he@igkatsos ubStitad eovidr whetrde tifedll 13.
nozﬂn% SefJI. Is%rz]:eévZfS SI% @/tsest .!::.]g fco%%e{rndgaﬂgdti)é’l&wgpc? directions
by a motor'.16. In the ball screw 15, a ball nut (not shown)
is attached to the center portion of the lower guide rail
13 in the longitudinal direction. The ball nut engages with
the ball screw 15. When the ball screw 15 is rotated by the
motor 16, a force along the transporting direction of the
glass substrate 90 is applied to the lower guide rail 13.
As a result, the pair of the supporting posts 11 supported
to be slidably by the sliders 14 slides in the Y direction
which is ortheogonal to the longitudirial directidns of the

.-upper guide rail 12 and the lower guide rail 13.

The cutting apparatus 100 further includes a pair
of positioning cameras 17. The pair of positioning cameras
17 is provided in the vicinity of the upper guide rail 12
withanappropriatedistance therebetween in the longitudinal
direction of the upper guid_e rail 12. Thepairof positioning

~cameras 17 captures an alignment mark provided on the glass



5 position is a position |ocated at a di stance bel ow

the glass substrate 90. A cooling nediumis not

limted to a cooling liquid as long as the cooling
medi um cool s portions irradiated by 10 the |aser

beam. The cool i ng nedi um i ncl-udés - for exanple, at MDO30
| east one of vapor and liquid. The vapor includes, for '
exanpl e, conpressed air, heliumand argon. The liquid

-includes, for exanple, water and liquefied helium .The
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h
COOISTRG trRadieuRd SRS LRSS, SURSHHR hfart b DR tHdened
vapors 15 and liquids. A |laser beamis irradiated on
the glass substrate , 90, _and the vicinity of the
oor tfons whERGUERe2| S & Eh8RI VTR SIS Susteicare pr the
suckdriating EMithigny dadechd tiremkA®gventitced0 crack
generated therein is formed.” Therefore, a stress
di stortion does not remain in an edge of a cut face.
As a resul t Hetrbefdetr ,fdvespoutionewd the iseriibdmadiipit 40 will

the. gl.ass _suhstr.at .gan b ed J rom.el ng,
chigﬁe S 5%%%§h§%b3¥§%?i gﬁbggﬁ%§¥$§%%qﬁ%]ﬁgi
transported to a different 25 apparatus fromthe

cutting appahatdts-iiQ,q b6t dofifRNSHe s ARRALAIE, PEI BGo0ling
used for a step sd%sequept to cutting the glass
subsecheaigo. 4Ner $PEAYHRY PrP et meidd vepRYaEd §Rd? 1aser

t hep@lassrra9i SHPSH AL Q?}sﬁ:gﬁ £9Qli @ iNGZAA La Paser beam
predeterm ned area” of the glass substrate 90 is

t hoP®WgRFy cool ed. The notch forming cutter mechani sm
44 is a trigger - 45 - NMDO30 for formng a vertica

crack along a line to be scrib 0 t he .gl ass . .
Substrate oBRerHLE Wbl I8 TFarREd Bt T LoarpFuide mail
posiiBi enapft e ishiidmptier. t MReglcads reyubsthahésA@2 Thprovided
notch formng.cutter nechanism 44 ingl.ude b
'porFPgﬁofigét%lgl%%é%%@%ﬁﬁﬂ%pgﬁ 2R %§H5%§?F%&e#§§§641' The
f or 1ameirnigeame drtaatienting optical system 43 is provided at one

gside of the cooling mechanism 42.

The laser beam irradiating optic_al system 43
irradiates a laser beam onto the glass substrate 90 supported
by the pair of the substrate supporting mechanj.sms 20 in
a bridged state. A notch forming cuter mechanism 44 is
provided on the opposite side of the cooling mechanism 42
'*}vith respect to the laser beam irradiating optical system

43.

_ The cooling mechanism 42 sprays the cooling medium
(e.g., a cool'ing liquid) in the vicinity of the portions
~where the laser beam is irradiated such that the portions
- irradiated by the laser beam are cooled. The cooling
mé_chanism 42 includes a nozzle section 42a for spraying the-

cooling medium upward and an air cylinder 42b. The air



portiOn 44a upwar d/ downward. The bl ade portion 44a is

arranged along a sliding direction of the scribing

unit 40. The blade portion 44a is attached to an

upper edge portion of the bracket 44b with a bl ade

edge faci ng upward. The bl ade ¥ portion 44a is noved MPO30
upwar d/ downward by the air cylinder 44c for noving
upwar d/ downward provided .in the unit body 41. In

scribing unit 40, a substrate supportin | I.er
oIS 20 Havas CHBATT oh SRR RRE REH LS SPraTing

- and pysiseGN@nauXi ha Bt ind @dsﬁftzr&mhall’lh&rmﬁfa@iﬂg position is

provi ded aon the 05|te f the l.aser bea

"t ¢ PR B AT A3 FRNERA NS e Where the
COOioRg e ckeniiom 42a §'}_hﬁi§f$ r‘tS‘Ie cawdiinigamgdioinl erThe waiting
mechani.sm 46.i s provi. ded e h 0

hol &%%d WO &F FRERAFISH mg dH esc%lo ?%‘8‘% %%chgnthe glass
42. stibstzeden®@oauxi liary roIIer mechanism 47 is

provi ded on the opposite side of the first auxiliary

roll er mechanism46 with respect to the substrate

- supporting ﬂobbellnmmﬂsmsﬁotﬂ@ﬂ%%ttroaﬁe:MW%deU1d |
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rol L,ar ; BRGhARI S8 %%oqqqagﬁehaﬁmsesemg ﬁHi‘tibﬁé ylfleaaﬁted by

mechani snT47 are attached he unit dy _4
subgheal ashs| Bea- rdfrheem@ééﬁ@nm@ﬁf-% JF%M%% %Pr example,

rol Ler 1Bak@ebnedo8 UPshbat £ndl0l il | Ml Ivetar antlades, for
head 30 section 45b. The substrate supportin

'nECﬁ§ﬁWQ%QﬂicQ%ﬂr%&%ﬁ%|%}rhageélgmmq Nas) turéh?olquld

thahn@&u@.e@r eszsﬂ'mgexatrqii@f W@@mnfaﬁm aaqwh'tfabdv\mellm The
descri E J_ ﬁ %gh geva ors
o FoP LIS TS Ehim donckst BRORBLPolA EPMROPALF B Y bhige vap
rot ahabliequAdsaxi s direction of the substrate

supporting roller 45a is a Y direction which is

orthogonal to a sliding direction (X direction) of the

-5 scribing anilbséf. bdae B¢ ructagdieaiodd tdre Hubhalesse substrate

Supggrt Hg the vicinity of the portions where the laser beam
ig irradiated is cooled such that a scribing llne with a
vertical crack generated therein is formed. Therefore a .
stress distortion does not remain in an edge of a cut face.
As a result, the cut face portion which is formed on the
glass substrate 90 can be prevented from being chipped when '
‘the cut brittle subsfrate 90 is transported to a different
apparatus from the cutting apparatus 100, the different
"apparatus being used_for a step subseguent to cutting the

glass subétrate'QO.

When the cooling medium is spréayed onto the glass
_substrate 90 by the cooling nozzle, a predetermined area

-~ of the glass substrate 90 is thoroughly cooled.

The notch forming cutterﬂmechanism 44 is a trigger
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_aux

roller 45a will be described in detail later with
reference to the acconpanying drawi ngs. The head

‘section 45b is driven so as to nove upwar d/ downwar d
by a nmotor (not shown). 10 The first auxiliary roller

mechani sm 46 includes a first “uxiliary roller 46a  MP030

and an air cylinder 46b for noving upward/ downward.
The first auxiliary roller 46a is rotatably attached
to an upper .end portjon th r cyli der b f

oV g SRR OFdBVHPEF oA (oRAgh TEEhE GATE Bdje feribed of
41. tNe §XaSs Gubetibade 96, tﬂnﬁsf nosth dexding fioymedldtea starting
46a is..a Y di.rectj.on t ho | li

402 Biigoh S SO b SAbeaRl e Repl ! il norn
S eC gy buamﬁrfmbbhanmemhanlSnclﬁdeﬂcaLhkﬁﬂe:PDntlon 44a,
secon%aui(cl ! 95% %;}%la%{ a‘ﬂ:ac q.n%%raﬁﬁ C¥J)£'}F(?\F gbthe blade

LupaRr AT SR d. & CSécond auxiliary
rolbemtihm|¢ﬁaropwﬁE@F@0Upwacﬁed Thearblasiserpeigon 44a is

por ta'r%%élg{mdt Qfaﬁ‘bra X.ll'dg.%? ai£4B¢f6h @Wﬂégscrlblng unit 40.

axis direction of the second
auxﬂh%b}aﬂél pertiga 44a dsyaditasdeidof onAR PPRR: Bfige portion

Or t beoEHabrb Rkt 4l REnd b Eskb QA Ab 18§ LbRAL Q! THE blade
scribing unit . The second auxili ar%Hrol er 47a

arr@ﬁ&@éonadﬂécéﬁtmpae@h§P§@E§tﬂ&ﬁ@ iP¥g th& B cylinder

4524 4Eh@ ol hdlr1ndUbldadiy do@nkeirad §arovi dad dngetheatind t body
di stance formthe substrate holding roller 45a which

i s fdrther than the 30 distance between the substrate

hol ding roller 45a and the second auxiliary roller

47a. Fbreaf e structure of the [ e
Wi a7 SRt R i e RGP g Pt tr ro 1 er
refmbehaalbm Esguaefﬂrsﬁh@ubmbharmgquﬂ¢rﬁ§m¢hﬁnism 46 and a

i PSR Bt a B9 rod R mekRphatsy 7Sy 36vAdea on the

es“a unit
pr es'@[pnglrtel s de neT Hare QmSBZ baamlx%fa%lﬁ(tﬂrlﬁ@rqpﬁlﬂﬂ:'eﬁystem

| ?Pgrﬁyr{hg%e%etéq:e Y 65584 NGo51 f8g 2R cRaR8EANd2. The first
auxiliary roller mechanism 46 is provided between the
substrate holding roller mechanism 45 and the cooling
mechanism 42. The second auxiliary roller mechanism 47 is
provided on the opposite side of the first auiciliary roller
mechanism 46 with respect to the substrate supporting roller
mechanism 45. The substrate holding roller mechanism 45 and .
the second auxiliary roller mechanism 47 are attached to

the ﬁnit b0dy 41 .

The substrate holding roller mechanism 45 includes
a roller holder, a substrate holding roller 45a and a head
section 45b. The substrate supporting roller rﬁechanism 45,
for example, has a similar structure to that of a pressing

roller mechanism 32 which will be described later.



rol |l er mechanism 34 on the pressing side. The breaking

unit body 31 is slidable with respect 10 to the upper
guide rail 12.. The pressing roller nmechanism 32, the

first auxiliary roller mechanism 33 on the pressing

side and the second auxiliary rél I-er mechani sm 34 on MD030
the pressing side are attached to the breaking unit

body 31. The first auxiliary roller nechani sm 33 on

t he pressin& side 15 is provided on_a side of % e

pressing ro P@rS%%Flﬁ%’F%rﬁ%lzilngTﬁé‘%@Eoﬁﬁaéhﬁ(? tgFped to the

rol kg 1BCchanisMm 24 tNvkheo PAESE1IO0 i deiissdprevided of the
on an_opposite side of the_first _auxili

mec FERSSAALS SHPPHEtﬁP85§Pﬁge§|6§ami?haa%§%%ﬁﬁc§%?ntWﬂ%cn is
pr essithg goplahlertdres hani 8img2 diz@cifien twe @i:eestngn) of the

oL BSOS hao R 5400 £ PRSPt

auxu:buaeyt 45hlver11nbehaassm88dom te¢apriedstay wiihdaeference

arran at _a oSl tl .
xBTS Ao PrBRR bR RGP REL IS 5 8EE0M 45 1 ariven
rol ker asnﬁohmnﬁrsrru@wa@‘ﬂ/tdwnpirae:@s ibiYg as imgd-oirs (@ortamgean ) -
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at a position which opposes the first auxiliary
roll er mechani sm46. The structure of the pressing
rol | er mechZheskinst \ﬂux1luear3ﬂ@§é+he§e@epaﬁw-smn4@eitl%mudes a

Wi t By gkl ance: 4.9, E‘BQl@%CM AR &Y 21 30 AV 26D THEr moving
first auxiliary roller mechanism 33 on_the pressing

si depraERdGeynyarirst A6 | £aCFtr oPP’é%l%%EYorF‘?JnJeer zf’sﬁﬂ s
- N%%Qtaﬁﬂ.?ﬁsﬁiﬂ%&rﬁtﬂﬁo &Mﬁﬁbﬁbhd‘fpﬂﬁﬁm{ 083he dbecylinder

first auxiliar on t res
r ot 46BbF9TalPY H@duPHarQ/%BWQWaE EGF e t8f%$ﬁeugﬁF body
cyl kmderams3xisTherbictsbn aBxihd &mrsltohhgussaayomiher 46a is

Zgggs\keﬁl?hg%§§gggﬁg?8t gg %g%gngkma_aLuél I arsxld(}_hl Clirection

(X direction) of the scribing unit 40.

" The second auxiliary roller mechanism 47 includes

" a second auxiliary roller 47a and an air cylinder 47b for
- moving upward/downward. The second auxiliary roller 47a is
- rotatablyattached toanupperedge 'portion of theair cylindej:
47b for moving upward/downward. An axis direction of the
"second auxiliary roller 47a is a ¥ direct.ion which is
orthogonal to a sliding direction (X direction) of the
~scribingunit40. The secondauxiliaryroller 47ais arranged
- adjacent to the substrate holding roller 45a. The first
- auxiliary roller 46a is arranged at a distance form the
substrate holding roller 45a which is further than the
distance between the substrate holding roller 45a and the

second auxiliary roller 47a.

Hereafter, the structure of the breakingunit 30will



‘The second auxi l'iary roller mechani sm 33 on the

pressing side includes a second auxiliary roller 34a

on the pressing side and an air cylinder 34b. The

second auxiliary 10 roller 34a on the pressing side is
rotatably attached to a |ower 4dge portion of the air MP030
cylinder 34b. The second auxiliary roller 34a on the
pressing side opposes the first auxiliary roIIer 46a

mhen the substrate 90 is bro he br n uni

0° st ARSI eGP aidor o e, S Sure 2.
rece|V|ng section 35. The | aser beanicoollng mater
receiving s ion 3 recelve a_l aser
froma |ase %ﬁ BREAFHEE Wt h Ooﬂjfl%lé Vl@%@é’r% tgﬁduaﬁ%gg guide
coolraig wat ertisp baped ifngoani hes @ dokiingeses haeiadhngPuadt body
0N 1e, QAR P51 8E A0S L8k 530 1J.3 £OLY ey roller

mec raSpect pressing ro

mec venhemidth 3130 obrbdd peres shngf spm@and inasfdngh auxiliary

ther%g,%‘ii ﬂ%cht%gflbsn? %%qatgé—%b e nsgu{gﬂesﬂwer gui de

rail §o as e scribing unit
40 is attached to the lower guide rail 13 so as to be

~slidable. H9ﬂﬁvﬁ£eakﬁﬁgsﬁﬁﬁftﬂgd% 31f1Eh§l§&55189w1th respect

10

15

apparatus 100 is not Iimted to this. The breakln%
uni £o3bhABRYPRRT AU k3 dthilo 1Zhe Wﬁwr%%%%g rgg}len yechanism

and zbheggg rﬂ:r.ki:*ﬁg awiditl 14Q-vTRY 1 beraid acdetsh @3 Ba thP@ressing

30 guide ra|I According to the brlttle ubstrate
oot GG Spa hE- GOt GURIIARIEOI00F e on the
|nV€ﬂ¢els@B.ngas§ﬁ%S&|ﬁég &A% ach¥a0 30 tm‘iﬁamﬁre(dkﬁeﬁzﬁlmg.t body 31.

U 1P St f A P pb TP e thset Pt T BrSfing siae

firsk ﬁﬁbdndgd omai Si(dwlodi hhenprdanisg)rdblers edhiarsism 32.
S”rggpfﬁgggﬁggggghhhgﬁﬁg %ﬁh%%l%egya%§%n§%g§E{g%%eggkessing

and I 'ng - mea présses a second sur

t he shdiet 1$ roudtd aneanToppes bre sidlgppésthaf gt auxdliary

appkbggeglﬁ@ghgﬁgsm 33 on the pressing side with respect to

the presSing roller mechanism 32.
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When the pressing roller mechanism 32 moves to-a
positionwhichopposes the substrateholdingrollermechanism
45, the first auxiliary roller mechanism 33 on the pressing
side is arranged at a position which opposes thelsecond
auxiliaryrollermechanimn47andtheéecondauxiliaryroller
mechanism 34 on the pressing side is arranged at a position
Which.opposéé_the first'auxiliary‘rollerlnechanisnl46.. The
structure of the pressing roller mechanism 32 will be
described later in detail with reference to the accompanying

drawings.

" The first auxiliary roller mechanism 33 on the

pressing side includes a first auxiliary roller 33a on the
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scribing line of the second surface of the brittle
substrate, -this second surface opposing the first

surface of the brittle substrate on which the

scribing line is forned. As a result, .10 a bendi ng

moment is applied to the brittKW8 substrate such that MbPO30
a vertical crack extending fromthe scribing line
positively extends in the thickness direction of the

substrate to cut the brittle substrate. 15 F| ure 3 is
a fPERESHREWERRATY 2R 3T FStireiedt 3tke TR aux:LlJ-aIy

”ecﬁéfll!lém 3E:a|9|éhe tﬁéﬁbrb%sin@r @gge\_ll_lﬁ.%Wr‘@E@\Math E[Qtached to
pressing ro mechani sm 32. e ro
mecRahPYRTF32ITRC PodedoR ﬁﬁe§§@n§l§wﬂﬁ¥%nééﬁ:g% a& e first
cyl hﬁﬂi&&llali'ﬁ} r@lfﬂﬁﬁdﬁe@ﬁ ittie B2dssangldiegppbkeskihe second
ol | er er port 2
beaPPﬁ@iéEFYaﬁa A& 8 éﬁewhggk%B§5 F#g%gilg i g gIocrOken

32eis rotatably attached to the head section 32d. An

ener gi zi ng. %ﬁ%f%&é@n %ﬂ I¥%1fﬂf 5@h %ﬁ ﬁgegn the

by the air provi de
secpreasﬁsﬁg‘ sszh@ mmJJIETeSh@I @mom@faurglatqzacmdlser $éa on the

t he g&ﬂg ﬁéﬁ%earrla%i%}(?& oAt abhe ééé&ﬁk@' ah?ﬁ.llary

ver The roller
32hroslpropéet ea bbeowreﬁ@lggu gifg l%@oialvebé@' aﬁltaelaed to

328, 18fes UQ&Qétﬂt)cS‘Et%h SoB2hd Sh ¥ Qszfgmﬁdd@@ Fuy OWehe second
edge portion © he roller hol der in_a horizontal

st aRexiTharpreakler 343 PRIt PLES I SdEg OPPFRS the first

SUppRLit ﬂﬁr?5r§lﬂ_§r3 4gas@has thebeubetahakl @0 Tkebroken.
pressing roller 32a opposes the substrate hol ding

roller 45a when the glass substrate 90 is broken.
: The breaking unit 30 further includes a laser

beam/cooling water receiving section 35. The laser
beam/cooling water receiving section 35 receives a laser
beam irradiated from a laser beam irradiating optical system
43 and cooling water Sprayed from the cooling mechanism 42
‘on the opposite side of the first auxiliary roller mechanism

33 with respect to the pressing roller mechanism 32.

In Embodiment 1 of present invention, the breaking.
unit 30 is attached to the uppér guide rail 12 so as to be
slidable and the scribing unit 40 is attached to the lower

: guide rail 13 so as to be slidable. However, the structure
of the cufting apparatussloo is not limited to this. The -
breaking unit 30 may be attached to the lower guide rail
13 and the scribing unit 40 may bé attached to the upper

guide rail 12.

According to the brittle substrate cutting system"

{cutting apparatus 100) of the preslent: invention, a pressing



The stopper 32k is provided in the head section 32d.

10 The stopper 32k detects a height of the head

section 32d when the pressing roller contacts the

gl ass substrate 90. The head section 32d is noved

downward by a notor (not shown)4? of the pressing MDO30
rol |l er nmechanism When the pressing roller 32a

.contacts an upper surface of the glass substrate 90

with 15 a predetern1ned farc mcro curre fl
bet RESRS HPSEIpEomesPen i} RS %FB@K sopPiie Line

st ogpeined2bndehect Srs@ sﬁﬁ:m% fbromha BfﬂtElda subdthate while
t he slldugg bl ock 32e and er. 32k a

t h t i .
confadtih NG RERRE cHIORETRP| BERRORBFBL K heIgs,fy F1rst
thES&E@B@%r032kharBr$EbB£a¢@HstﬁhEeS(@D@&S Db B2kated A0 ) and

Lo CBF| BT RSB IcRSSos. PATRICY o SerNg. SPAarar aF e brittle

. det ecbedrattke sTateeforewa pheshenglﬁthrglblma.zgﬁealong the
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and 10¢ p3LaPPel %%kgrgeg Eebn8YUAce 62 (1fd 5955ﬁiég%a&rate

e an e StO
sep&haﬁ@ec@z@ggrﬁaga afpasianhehe Saut GHrééaeuqf the prittle

dir SﬁBFQEa'tS; &l@kvﬁg_l:ﬁttqpe Q%ribﬁﬁ@tiﬂé 8- fFoPfed. As aresult,

contro drives a tor such™that the notor noves

t heahbaadiagt memenydis lﬂﬂwﬂa&@mv@% bt i sphsd rate such

POSkhbON o ZELO PAA Nt cBEcRO8 kRN n gn ﬁdﬁerth@abcrlblng line
direction (Z direction) of the head . sectiqn 32d w

r esBREL tEFCAYs R X ERRADHT Hhhe ﬁ?aé@‘%sﬁat ergﬁtl"gn "or the

cal sgubatedtwhen the pressingtnel lsebsIZateqnt acts the

gl ass substrate 90. An anmpunt (distance) which the

pressing - 51 - MDO30 roller 32b is pressed into the

gl ass subst Fataress 3&t abfsent woew hoxwemg postitucture of the
position. The shructure of the substrate hol di ng

r ol PEPSSEDHHR SAPSATAS is sinmilar to that of the

pressing roller nmechani sm 32 except that the

substrate Nghglng 5Ph)els HPEPBRESTLER LRoWEHE LA bRessing

a vertical _
‘roller mechanism 32.

The pressing roller mechanism 32 includes a pressing
roller 32a, an air cylinder 32b, a head section 32d, a sliding
block 32e, a roller holder 32f, a éupporting axis 32g, a
bearing 32h and a stopper 32k. '

The sliding biock 32e is rotatably attached to the

head section 32d. An energizing force is applied to the
' sliding block 32e by the air cylinder 32b which is provided

'in the head section 32_d." The roller holder 32f is attached |

to the sliiding block 32e so as to be rotatable around the

vertical axis by the bearing 32h.

" The roller holder 32h is projected below the sliding
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When a pressing neans (e.g., pressing roller 10
mechani sm 32) rolls along the scribing line, the

pressing nmeans is readily noved al ong the scribing

line.: Wien a pressing neans is a roller, the pressing

means is readily noved al ong e -scribing line. 15  MD030
Fi gure. 3(b) shows a pressing conveyor nechanism 32",

mhich i s another exanple for the pressing nmechani sm

The gre55|ng conveyor nechagni sm 32 ncl 0

pregéPﬁ Bfiveyldte $IPPOTAI Y AXA 3ﬁ§é?53%ﬁovggﬁéégla'1ower

seckiggd pordioslofdtng 1100k Bdddex spAGRYarhdmiieital state.
32f', twosupporting axes 32g' a bearing 32h and a

stopper 32k. The structure of the pressing conveyor

nmechani sm 3%heipreidad ngpi@el her tB32at i s providegroesshagupporting

roll er han sm_ 32 exce th

con9§§8 ? Sgngs %8 58?5& Jfﬁgr&ggfikggg%?ﬁcfai&ﬁr 32a
in opbespse$®enguhmhmapa'hu&ﬁmngsn@BEErlﬁEaeHheDfthﬁeglass
Pre ﬁbggra%%bksr %Zﬁrbﬂéhead of the roller holder 32f.

n Frgure e sane conponents as those in 30
Figures 3(a) are denoted by the sanme reference

nuner al s,
om tt ed Thgﬂgrée%?ﬂr%s%%igﬁsé ?ggtv:l %fe@in\l’dgl éahgﬁd section 32d.

scrTbﬁngtSEPBfN@@BOdeF?ﬁéss?n561§h¥09§e§aﬁ P§a%s§&c§§°n 32d

a pLR&s| Bﬂer@%@sn_f%%ﬁér (@axhﬁét@m taatdarga_si%m@ubstrate 90.
|1 C S anQ

beari ng mechani sm r ex le for
t heTbﬁgs%q%gepaﬁpaﬁ?rPe&ﬁm%%@ @Warﬁgya @gggﬁg(e not shown)
beapf neh ekl s ﬁaileﬂ@da&&&uasrp.al IWheﬁhf thé @esdgyling roller

ggg%%%qrf%%ﬁsa%pﬁ@ép lglur}%e 8 t%e?fg aa.dss’ssecgéggate 90 with

supaostédgtextindd fdgid, aikear cogradh asdEkowidhedween the
szlingBgﬁgt:i ﬁéuig:tﬁﬁatf]lc}m?%%ﬁ.ydw b%ﬂrlélgoﬁfgpagﬂks@etects
a change from a state in which the slldlng block 32e and
the stopper 32k are in contact to a state in which the slldlng
block 32e and the stopper 32k are separated. The stopper
32k also functions as a stopper for a rotating operation

‘of the sliding block 32e.

When the change in state is 'detected, the state in
which the sliding block 32e and the stopper 32}: are in contact:
to the state in which the sliding block 32e and the stopper
_32}: are separated, a position of the head section 324 in
‘a Z direction is calculated by a controller. The éontroiler
drives a motor such that the motor moves the head section
32d upward/downward. For example, a position (zero point
'position)' in a vertical direction (Z direction) of the head
srec':'tion_32d with respect to a surface of the glass substrate
90 is calculated when the pressing roller 32a contacts the

glass sﬁbstrate 90. An amount (distance) which the pressing



pressing roller nmechani sm 32 except that the pressing
means 32a' ' instead of the pressing roller 32a and
the holder 32f' ' instead of the roller holder 32f
are included in the pressing 15 bearing nechani sm
32". In Figure 3(c), the sane &dnponents as those in
Figures 3(a) are denoted by the sane reference
nuneral s, and the description thereof will be

omtted. 20 _The pressi .neans. readily rolls al on h
ooy bider Brfiore Bres s BE A Ent Sinas siDsi2atellf L€ vasea
neans. thieguwetod poind @oads-isect i on vi ew of a hol di ng

25 mechanism Figure 4(a) is a cross-section view of a
substrate holding roller 45a. 30 An outer.

MDO30

circunf erentfhal sturdieieref ofhetbebsubstteratieol i hging roller
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rol Eh%%§§55iﬁﬁﬁfﬂs' ifa '%%a@%éMtJEtpﬁeCE?E? ing roller

portion In e W ITeCtion recessed exce at

'si dmecbdgd spori? opscebtbditintsi dbs isubsfaafiedtpolding roller
di r pelhoR 1856 480 &?ﬁe‘git'é{'ao% a eeessed b HdAtionlhe

dinmension in the w rection of the substrate
holding roller 45a is in a range of about 8 mmto

about 24 mmypdhe $ubsidaalinohdibng rpél.?r, Aqard sy roller
portions of both sides of the scribing line b .
bri B§CRERERE B24cFPbir1one, thh SF P9 &%gl%ei‘ili’ge pressing
di shaphsabautre4aiMyt floved aMohgomhkhecsabiiheg iime. The
substrate holding roller 45a is attached to the

supporting axis by the pair of the bearing 45d, this
supporti ng wWihénaxpsebeing rearaniec rolbexlj thetpoassing means
or t hogana

l..to the slidin prectl .of scri bi ng
uni%s45?agégﬁ 8PV FhN ?Qggrgb a%CEgg% ?o%gﬁgf the pair
of the bearings 45d is respectively projected outside

fromeach epdyfiace @) L06wS W5LE8L £ndeodRYor mechanism32°,

which is another_ekample for the pressing mechanism 32.

_ The pressing conveyor mechanism 32' includes a
pressing conveyor 32a', an air cylinder 32b, a head section
32d, slidingblock 32e, aconveyorholder 32f', two supporting
axes 32g' a bearing 32h and a stopper 32k. The structure
- of the pressing conveyor hechanism 32' is the same as that
of the pressing roller mechanism 32 except that the pressing
conveyor 32' and the conveyor holder 32f' are.included in
_the préssing conveyor mechanism 32' instead of the pressing

" roller 32a instead of the roller holder 32f.
In Figure 3(b), the same components as those in
Figures 3(a) are denoted by the same reference numerals,

and the description thereof will be omitted.

The pressing means readily rolls along the scribing



roller 45a. As a result, the supporting axis which is
15 attached to.the substrate holding roller 45a is
readily detachable fromthe roller holder. The
substrate holding roller 45a is fornmed of
pol yacetal s, pol yurethane rubbé? (rubber hardness Hs
200 20 to 900 ), etc. Figure 4(b) is a cross-section
VIGM/Of a first roller auxiliary roIIer 46a. 25 An

r, cirgunferential surface of. the first _.auxi|

ol Rapes B e PorB RO Lo et AR S prassiRy medls,

46a is attached to the supporting axis by the pair

t he bearings.46d re
oo anr oy FsdRe 4(URRERRA bOGe R he %?&%@ééﬁgﬂfgw |
30 ehiebt u.snaréoqzhblr estamgle dort heespréds gy urillefo: meChanlsm
The ,,di mrension in the width direction of the first

auxili'ary roller 46a is approximtely the sane as the
dinmension in the width direction of the substrate

MDO30

~hol di ng rol k8E ¥ %sﬁ?%%eﬁﬁ‘lh@‘}ﬁéchaéfsm I03pc1udes a pair

10

circular portions of air of the bearings 46d is
res séca#wvlq)bepaépsa %%ﬁsﬁaem? GiLéRERTeHP f acRedt section

t hezafi rsts1aidild 8nbckosbel Aod1a8y 82£€syl é,sdﬂtﬁartlng axis
sup ortlng axis is readily detachabl e fr%F1the

ol 426" ' 5% HReS@oRAn GAE i SFGPBGT | T 47 T08 RECRFPUFS of the
aUXp.ﬁ:g@binglr'@éhﬁin@ﬁnéchﬁaﬁﬁﬁ&!m'g' disdehd3gamadas hthat of the
secon auxi |1

ovanpres e Tl e tnd B S iy 6B HRE R T means

- firsRaduxiddstarad obldter p46asingQ-olitlelf BRatarhblitberdgplder 32£" "
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B

f ackeatritpembchanfiems@Bsfrate to the ot her end face of

In Figure 3(c), the same components as those in
Figures 3(a) are denoted by the same reference numerals,

and the description thereof will be omitted.

~ The pi‘essing means readily rolls along the scribing

line since a bearing is used as a pressing means.

Figure 4 1is a cross-section view of a holding

~mechanism.

Figure 4(a) is a cross-section view of a substrate

" holding roller 45a.

An outer circumferential surface of the substrate
'holding roller 45a is formed in a V-shape with the center
portion in the width direction recessed except that side

edge portions of both sides in the width direction are not



the brittle substrate while the first hol di ng neans
and the 15 pressing neans (pressing nmechani sn) oppose
to each other wth brittle substrate therebetween.
Therefore, the brittle substrate is cut w thout

- fornming a plurality of startimg points of cutting. AsMP030

aresult, acut face is formed w thout having
unevenness on the brittle substrate. 20 In the case

LS Aol B 5T SR BBl L FalBRE A son o

10

hol aiveg smms:ajteadblmmgl slakangs5ahesstnidiranda nef about 8
25 Figure_ 5 | Cros sectlo VIGM/Of n -

nec %grﬁlb ézleemg'( aST 3 c&orsast S 80 |dt&%%v$é§vi%% ﬁae holds
pr e@@mtgomsobifeboﬂﬂaslm dhethemarilpord ildneobythisldging the

outer., ‘bﬁ%%ﬁg@%m%hégyg&ftl%stﬁ&ﬁé déféi‘@nf Ad&it A mm o

32a°Ch ‘direc n I's project I'n an arc.
U- shapeuh groovdheescirdbveddgnies formed in the 55 -

"MDO30 - center portion of the outer circunference

surface in the wdth direction. The di nensi on of the
groove 45g Thet#ebskerte hdlddad salileri 4P isapfEaghed to the

'abogh gomh%a@u% Iﬂs litr%f tﬁélb@é'ﬁl@l@@m“& ﬁuiééﬁ porting

the pressi ng roI presses a _portian_ whi
| s aﬁéatbqllhs*natrafa@gﬁ% e §‘t ‘aﬁFEFFbﬂﬁ%W%%ao W%élldmg

- Blt:Bbﬂ‘:lBiﬁnaﬁrthé rsdﬂie):ﬁfgewlﬂ:gmol | BdcB2# ih@r circular
groove face on

h i.ch th .
L PER R OREnaY LReTBRA DT oF o HBAPRAG BdRn o Hats: RESPect ively
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pr epsbrgckekl cﬂits’iﬂ':‘ia ﬂﬁem caath emwmte of ttheasubaierate bblding

oppos th crl ine. . fhe Less IIer

r ot 5?;@%‘ e4t ech Jf%EéUlgUppgrt NG Ii%)ﬁtg i : %ﬁ'wh 1s

Figatéa@heﬁytonéh@fHﬂhsﬁﬂaherhpidlng roller 45a 1s readily
detachable from the roller holder. '

The substrate holding roller 45a is formed of
pelyacetals, polyurethane rubber (rubber hardness Hs 20°

to 90° ), etc.

Figure 4(b) is a cross-section viewof a first roller

auxiliary roller 46a.

An outer circumferential surface of the first
~auxiliary roller 46a is formed flat. The first auxiliary
" roller 46a is attached to the supporting axis by the pair
- of the bearings 46d, this supporting axis being arranged
in a direction (Y direction) orthogonal to the 91iding
direction (X direction) of the scribing unit 40. The
"dimensioninthewidthdirectionthhefirstauxiliaryroller
46a is approximately the same as the dimension in the width

- direction of the substrate holding roller 45a. Each of inner



- (see Figure

15 32x, this supporting axis being arranged in a
direction (Y-direction) orthogonal to the sliding
direction (X direction) of the breaking unit 30.
Accordingly, the length of the fressing roller 32a in
the width direction is about om* half of that of the
substrate holding roller 45a and respective 20
auxiliary rollers 46a, 47a, 33a. The inner circular

or o et Bue BG5S F i ach® ahf Face: of Eha Siput¥ s 452 i°
hol diespeaidwerlylFao]etierdfortis idad mupEaal mpdiare of the
329f J@QH&%AQ%Q% 2l e4s£f°®sié‘|%| s%ll:};grtﬂ@ggg? gﬁngaxis

MB030

e pressing ro als
of P yreastidlys detssihaidest fawn ridsbarolrambldadr dness

Hs 200 to 900 ), etc. Wen the glass substrate 90 is

cut, the preSS|ng roller 32a opposes the substrate

hol di ng r ol [T&e aBzend ﬁu§&éﬂa§YcT§%3ele%é7Phéﬁ%ﬁf-€?tIa}q%%'LllarY

of tRe 1ReTH e Preds i3RR dilid IBaNaH tHdl REJr@N auxiliary
mat ches the center |ine of the substrate hol.din

ol FOLegOp rthe PrESHIR K SLOE 4R, B SHRPIG. Fheo have the

brilahe stketrare bs expandedriy £hesiprassingirwldodier 46a.

10

32a and the substrate holding roller such that areas
on both sides of the scribing line forned on the

substrate &he sepatdiebdingmemcd ((tdietinduedhartisns) moves

a VF(‘ 'l(ial ascé(@.? 1‘1’@1 gihiscn&e E}%][a;lgg ?gﬁgstgﬁgtr?ae from one

scrl ng I|ne I S*Torme rea
t hi ekde$scdi o£cthe brdft tlive swbisttirages tbsthat etherignd dace of

- 5(b}piShA; Efé%ﬁfa"{é Wh8WeOfna 4 'h 96908VF¥RAs and the
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nechanlsm I's anot her exanpl e
pr e@geﬁglﬁscmﬁngm(Bzesmnsufn@ph@m@ma}f @P@ﬁﬁﬁarto each other

Surfni‘f:ﬁ Obri PE1ET CRH NG a OBV HRGRIN SM Fhedckore, the

fornmed flat, which corresponds to the conveyor shown
in ppgﬁ¢ée5sgbﬁﬁrat¢héﬁxgqt(ylghgpt forming a plurality of

. startingpoeints of cutting. Asaresult, acutface;sfbrmed

" without having unevenness on the brittle substrate.

In the case where a roller, a conveyor or a bearing
'is used as a first holding means (holding mechanism), the

first holding means readily rolls along the scribing line.

Figure 5 is a cross-section view of the pressing

mechanism.

Figure 5(a) is a cross-section view of the pressing
roller 32a. | '

_ The centerportionof the outer circumference surface
' of the pressingroller 32ain the width direction is projected

:_in_an arc. An U-shaped groove section 45g is formed in the



15 bearings 32x is supported within a conveyor hol der
by the two supporting axes 329" (see Figure 3(b)).
The pressing conveyor 32a' is provided along the
sliding direction (X direction% of the breaking unit
30 so as to be novable in acircle. 20 Figure 5(c) is
a cross-view of a pressing conveyor nechanism 32'"',
whi ch i s another exanple for the pressing nechanism

MDO30

- 32. .25, T LT eC i g '
cegter}e peg:%g%ég gf C ggléggglrt S?:g %g?%g&%gﬁgcg'z gﬁkﬂ%ﬁ 4n the

10

15

20

© 25

30

supporting~axi

suppédtthrti medisi@2g’ Thegliserstia oThbesumpore #Ag laxtie width
329dir'e@.q:|:i_ﬂqer%s {0 a %qgé €of Ahpb eSS n‘aﬁ‘erb 30 0f. aBhe outer
engi neering plastic an n engineering rubber. The -
outé#I@P&ﬁéFéﬂSeoﬁu?ﬁécﬁméfs¢Bé PEPEFORAS splipe 32a presses
SUPRYd: b @%58h320abouCnf T 3 i dI@bd hereii@le scribing
di ameter of the center portion of the supporting axis
32gline. 57 - MDO30 The pressing neans 32a'

i ncludes two pressing bearings 32x. Each of the two

pressi ng bearings 32x is _inserted by bein ressed -
into each anﬁaﬁﬁWQQR9$0+FF&%Pr%?%#EQﬁ%lgﬁgﬁ&%ﬁfhﬁgroove

" axi 85@2¢8 . £ WpPehtl BgraXdce SrRgviidls tHlasididbing line is

Therefore en_both si.des ,of the scribing.line,:

forhat Brtmed B ek Wi i PHeeSingsBd 16y pre does not
pr esshhgcteafth32alinet WeiphesppogediOtbheascnybidy dane.
expand the areas on both sides of the scribing |ine

such that areas on both sides of the scribing I'ine

formed on Tire pheissting sobber 3@ is eod@abdtvedtiaohed to the

For REAPOFEpd e SRL (oad MR B ool Qe r b hearings
i s B2wdithie auepeating exds beipgi aRrrergediiedt ddmegftion (¥
thegbrittién $UREHLR08al to the sliding direction (X direction)
 of the breaking unit 30. Accordingly, the length of the
‘pressing roller 32a in the width direction is about one half
6f that of the substrate holding roller 45a and respedtive
auxiliaryrollers46a,47a,33a. Theinnercircularpbrtions
of the bearing 32x are also respectively protruded outside
from each end face of the substrate holding roller 435a.

- Therefore, the supporting axis 32g is readily detachable

from the roller holder 32f (see Figure 3).

The pressing roller 32a is formed.of polyacetals,
polyurethane rubber (rubber hardneés Hs 20° to 90° ), etc.

_  When the glass substrate 90 is cut, the pressing roller 32a
~opposes the substrate holding roller 45a. In such a case,
the center line of the pressing roller 32a in the width '
direction matches the center line of the substrate holding '

roller 45a in the width direction. -



The pressing bearing nmechani sm 32 can be used as the
first hol.ding neans (hol di ng nechanism. Wen the

- pressing bearing nmechanism 32" is used as the first

. cut since t

hol di ng 20 neans (hol di ng mechani sm, the two pressing
bearings 32x function as the §®o’holding beari ngs
32x. When the distance between the pair of the
hol di ng bearings 32x is larger than the width of the

pressing Means, w0 BL! LhLe, SUPS! 1818 ) 5 o IR, " ks s ing

€ pressing neans goes un

MDO30

 hol dioAgeme3na,amsb thba'subherptesls:ekﬂlptg todd-ebeadsh that areas

_hol

cony;

Fi ggﬁegé‘tﬁagiéggv}ﬁfsqﬂﬂ?ls@ﬂ%l Yﬁxgrféﬁﬂed Jll;]ethe srl]:tbstrate

i'ng conveyor unct |on as a conveyor for
firgre sepafaipdEany a0 dithgrrechianitonfhiThe verdiegl crack
¥8h @géﬁﬁrat é?ﬂfé{é\ﬂ frd s%Qlﬁinbo_thhee vt d ﬂ? Feadily

C|rcﬁe al on direction (X direction)
theegéepﬁeﬁjqﬁm@tmeckmﬁﬁ%¢ﬁ£¢ﬁﬁ%nmgfd%ﬁw%betkséﬂbstrate

- the groove 45g' is formed such that the holding
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conveyor 453’ does_not contact wth the - 58 - MD0O30 '
scribi ng |ihgusred hB) ot fig? CHRASGIedsP™ HPYeffafyPressing

-ar eagsnobybet iﬂecﬁhﬂ&&moﬁzt'bewﬁﬁ_&hbh.ﬁgahblﬁﬁei‘uéhatnbab for the

areas on.both Sb gf the scribing Iine fornmed on

t hePEEBSEPE: BeG Qnégﬂa? ted fromeachother. Asa result,

a vertical crack which is forned at the tine when the
scribing li s, farned reg d|| ends N e

t hi ckness dg?e%?t%ﬁ %%r?ﬁm %F 8 stbstfa egg 6he pressing
Figqoevéﬁptbmecbaalpmrspéctsvﬁovmeﬂ/Sh@mmnghacpregsrngponds

conyey Q@%% : t exagpl.e QE f th
the¥8p%%;?(r91 g a%?%vﬁ?ggﬁ%é& g‘fp{:]ﬁgbc)unf g@en 2l o ©
t hebeprésgs n@z%oxﬁ/et?x}mpqﬂémm@hl% a iconveyivad quaiter by the
The¢pg eééﬁalg&:tfx?g?%?ﬂé’é glf.'ﬁ%dsﬁt%)t)he BakdbREssing
conveyor ure SA( } perspective view
shoAPR¥EECPr 238| nys prov1ded along the slldlng direction (X
direction) of the breaking unit 30 so as to be movable in

a circle.

Figure 5(c¢) is a cross-view of a pressing conveyor
mechanism 32'', which is ancther example for the pressing

mechanism 32.

The pressing conveyor mechanism 32'' includes a

supportihg axis 32g'' and a pressing means 32a'’.

The suppofting axis 32g'' is elastic. The
supporting axis 32g'' includes, for example, at least one
of an engineering plastic and an engineering rubber. The
outer diameters of the two side portions of the supporting
axis 32g'' are smaller than the outer diameter of the center

portion of the supporting axis 32g''.



" the scribing unit 40. The groo 459" is formed on

conVeyor mechani sm 32a', which is another exanple for
the pressing nechanism 32. The pressing conveyor
mechani sm 32a’ is provided so as to be novable in a
circle along the sliding 20 direction (X direction) OfMDO3O
the surface on which the scribing line 1is not forned

and such that the pressing conveyor nechanism 32a

does not contact with a |line which opposes the

scribing line. 25 The pressing conveyor nechani sm

32a' can exfaed mressinonmpanh Si2eds ofnchedssr ithipngressing
| n% ngté,hajzzare%sd otthe SJUQSS%QESEQEHS r'a@lﬂ%s 32x is
I|ne on the su strate are par at e rom each

ot hensemsteal bE¥sbeingapvesspdalnte aekciBofitheth igide portions
forg&dtgk e plo TR nth & sthe gprii bing line is forned

readi Iy extefds in the thickness direction of the

~brittle substrate. - 59 - MDO30 Wen the pressing

10

15

conveyor 32@heSBQE‘Boblﬁlﬁgng<Es5ﬁ§)'|§sl§ﬁﬁst’t§ca Therefore,
pressi ng nmeans e hal din convey&lpnechanlsn1 4

shoWﬁePanFBLﬁ:bd%% )ths § BrEPTHBE SN G e brittle

' neaaabst@adetfsepgégﬁée v45ghe phetBenf mesinsBiali hgthearessing

der. th 5 that of e pressin an
by i PeReininity 8eb ot bHS dhsns of TP TapheF thg scribing
pr emnagsutﬁanhagmamdnrbdeSidestof tioé diarg. bniieandite formed

bend t@ﬁ%??a OBt %Ql‘te':él%%rsep et %%?oﬁpmggghv&her As

vi eW's oW g tructure
anoaheestek'anpi eremrlqaﬁeccat:icl vigichpparfermed 80. the time when

cut dg ' ot
b A0 ERARALH0' 440E Rk, 00, Rl B Sondla an e
attébhéhneﬁs tiérﬁﬁ§1pa\/\e¢f gbﬁd@rﬂa‘tﬂew%ta@tteo be

- slidable and the scribing unit 40 is attached to the
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upper gU|de rail 12 so as to be
The pressing bearing mechanism 32'' can be used as.

the first holding means (holding mechanism}. When the
préssihg bearing mechanism 32'" is used as the first holding
means {(holding mechanism), the two pressing bearings 32x
function as the two holding bearings 32x. When the distance
between the pair of the holding bearings 32x is larger than
the width of the pressing means, the brittle substrate is
more readily cut since the pressing means goes under the

holding means, so that the pressed portion bends.

Figure BA (a) shows a holding conveyor 45a'. ‘The -

“holding conveyor 45a' functions as a conve-jror for i:he first

.holding means (holding mechanism) The holding conveyor

~ 45a’ .is provided so as. to be m‘ovable. in a circle along the
sliding direction (X direction) of the scribing unit 40.

In the holding conveyor 45a’ the groove 45g" is formed such”

~ that the holding conveyor 45a’ does not contact with the



slidable. According to a brittle substrate cutting
system 20 (cutting apparatus 100 and cutting
apparatus 100') of the present invention, a pressing
force upon a second surface of the brlttle substrate
is noved al ong the scribed | ime® formed on a first
surface of the brittle substrate while the first

MDO30

~surface of the brittle substrate (gl ass substrate 25

90) S second surface of the brittle
subé%%aqe q‘;op|c§'"g{s|ng the first surface of the brittle
substrate. In this manner, while the pressing force

is nmoved al qpg ggidiﬁg' ey&fn&cftorc@ﬁj e%abﬁea;:éééton both

surface of the britt trate the preSsing force

i s @iflesedh S heh S CFAPIRG dirienEaicl thed FFaRg @ doth sides

subgie 2he, s&hEBia§CoNk SHHAMGE cPRAS! BebsPBats Ste separated
surface of the brittle substrate. Therefore, a bendin

nonéﬁpm%@%mpthea1xﬁtﬁéaaq%ﬁ|%V§aséeeéeeaﬁﬁﬁh%%%ts ormed
Ver @itCahe tGhRChext ansliskgibien Lhge s kbirhgdl i‘é@dlly extends

Fhe 18y b AP ohp et AP 199 DR e AMRRATS

- to the cutting apparatus of the present 5 |nvent|on
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the glass s bstrat 8% h %Iﬁ 1€ i Seasin
formed is p BLEFY btlsa"t%%‘é ?ﬁ‘é 7 VBieH, ?“hje i apt J
Mor eonegeyoramechlnigmeBRi'ci ehdyhi ﬁprame&harneaam@de for the

gl ag eéﬁki p %‘ie e?rhlérr? SEt "Kt?dbélcgky H%g@%?c%ﬁuéeo of the

the orna € scribing
unnpressang qusme@nalappm B@d nteof rarr!t@d $énrithe Theprsssing

whi eBni 8,82t 364t wﬁsnbeh%sghaae %%Qshbihﬁngoc&ﬁ%%?&f 45a°

There 1s°no possibility that chippings occur at
end face of the cut glass substrate since the cut

glass s Ubsi‘i%ﬁ@é 53Q cObOJ.Q atpdieiih c iy vi SWHIKAMR a pressing

cutting netho ure shows "a procedure of cuttln%
‘a SEB%V?XPE mechanlsm 32a ., which is another example Tor the

pressingmechanism 32. The pressing conveyor mechanism32a’
is provided so as to be movable in a circle along the siiding
direction (X direction) of the scribing unit 40. The groove
~45g'"' is formed on the surface on which the scribing line
is not formed and such that the_pressing conveyor mechanism
32a’' does not contact with a line which opposes the scribing

line.

_ The pressing conveyormechanism32a' canexpand areas
" on both sides of the scribing line such that areas on both
sides of the scribing line formed on the substrate are
sepafated from each other. As a result, a vertical crack
which is fdrmed at the time when the scribing lin'e is formed
i:eadiJ.y extends in the thickness direction of the brittle

substrate.



according to the enbodi nents of the present invention.
20 Hereafter, the procedure of cutting the glass
substrate 90 by the cutting apparatus 100 will be
described in step by step. The E'érocedure of cutting

the glass substrate 90 by 25 the cutting apparatus  MP030

100 includes a scribing step and a breaking step. An
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initial setting step is perfornmed as appropriate.

Step 501: T*aﬁ}et ”{ﬁé %eggyn' JRRE ;P ﬁzgersfh%mn Filfire sa(c)

30 initial eplsa settin
i ni tisabsetiaas a Puasshegsm@isms attthe bptlﬂnggappavargs megchanism

pr'q;rs -Osheﬁnsfrfﬁ u@l $0qS5CEkRiNg § % é.'rsq%hblméq“ean&

Whe e 1nit tt|n step I's conp
pr o@é@stbac&wse A5 aSt eﬁ E@flstséphgmlnsrﬁ@e@ts isi wgder than

Ste&ﬂé% B%fEBE”EQeSEEEgSﬁéthngthé B+ EPc18 SuSLiePadl is more
a scribrng line on the glass substrate 9

formn
The r@@%lawngs SHEPSHAPP Hee AEEESINHTPAPEIIPeS §odeY the first

Whe o1l n$C eldin?d +9 SR SRR H-tidaress
proceeds to Step 503. 10 Step 503: Théﬁﬁ:r eaki ng step

is performed. The breaking step is a step of breaking
the gl ass sehguiateisQ peﬁﬁpéﬁtihet\ﬂi@vﬁ§éh§hﬂgibhmeyiShOWing

|1 B G REELT 0 oho B TSRS SRR cuveing

br eabipagatuep 109 .conpl et ed, the process ends. 2-1.

Initial setting step and scribing step 20 Hereafter,

the initial setting step (Step 501) and the scribing

step (Step 503 cuttindiampaxaiws d804dimerh isf antheer example

pr eg%nghei QMEEiﬁg%p‘ﬁﬁeﬂﬂat%% ﬂ@ﬁ?ﬂl@%e&king unit 30 is attached
to the lower guiderail 13 so as tobe slidable and the scribing
unit 40 is attached to the upper guide rail 12 so as to:be
slidable. '

According to a brittle substrate cutting system
(cutting apparatus 100 and cutting apparatus 100') of the
- present invention, a pressing force upon a second surface

of the brittle substrate is moved along the scribed line
formed on a first surface of the brittle substrate while
the first surface of the brittle substrate (glaSs substrate
- 90) is held, this second surface of the brittle substrate
:opposingthefirstsurfaceofthetmitflesubstrate. Inthis
manner, while the pressing force is moved along the scribing
“line formed on the first surface of the brittle substrate,
the pressing force is applied to the second surface of the
brittle substrate, this second surface opposing the first
'surface of the brittle substrate. Therefore, a bending
momentisappliedtothebrittlesubsfratesuchthatavertical

crack extending from the scribing line extends 1in the



A gl ass substrate 90 is transported onto a supporting
25 table 21 included in one of a pair of substrate
supporting mechanisns 20. A plurality of transporting
rollers 22 noves upward, so that the glass substrate
90 is supported by the pluré1ﬁﬁb'bf transporting
rollers 22. Wien the plurality of transporting
rollers 22 rotate, the glass substrate 90 30 noves

MDO30

thg@%ﬁb&?%g%équ %ﬁﬁgHtéﬁgt%g gﬁbg%58£et@8 EQFLgﬂé brlttle.

ani Sis
gl assibsilyetteat e 90 is transported so as 62 - MDO30 to
be bridged between the pair of the substrate
supporting mechanisnms 20. Wien a predeterm ned
cutting |indcspraiaggtasshesensting camPRFatpesef i Hhrepresent

in RS WeGbRI, t'Uth glldi& §ﬁBb?nge 94 Bﬁ ﬁ@i@f?@h@yséfgblng line

scribing unit 40 etmeen the pair of substrate
sup&ﬁ#qq%?@ﬁ%ﬁﬁﬁﬂ§ﬁ§eﬂgCq ?P%FE%%QF%Hingllne Moreover,
transperking &ofi&isndy éB)\MiWedthEhgl@J;QSﬁJbstrate 90

. Substrate O0.is adsor luraljt f ads
hol 3§ q%wae%at%zsa&se%%ntthﬁo bhBcored (i b A ribing

10

- 15

‘nmechanesneFZOthéheoeby uthecgsesasy sihsts ate rﬁﬁ)t hﬂ)p’ﬂgl.ed to a

LB D il BRCEON fhen: Bk B ldhaco 5o

gl ass cs.uﬂ:)st ﬂ‘aieerd)ﬁ)s 13 0) @balsmbnglttqstmabrcl’otfpmargsbpngur at the
and LSRN 0S S n g S

sub§ egarg 1%h%Mé##zé¥ég% §£$ %#%%%aségs%fkgé CPF glass
of aubghnahesnaﬂkgoandt @egﬂass si ze of the gl ass

substrate 90, a position data of the pair of the

al i gnment marks, etc, the inmages of the pair of the

al i gnnent nar kSubgErafecruEhéngl BeEhedbstrate 90 bei ng
captured by the positioning cameras 17. 20 Next, the.
breaking unit 30 is slid froma waiting p05|t|on of

one edge pofigBRe (3K Hhaw aoPrPﬁ@deﬁﬁe?fgﬁHQﬁ}ng a substrate
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according to the embodiments of the present invention.

Heréaftexy the procedure of cutting the glass
substrate 90 by the cutting apparatus 100 will be described
in step by step.

The procedure of cutting the glass substrate 90 by
~ the cutting apparatus 100 includes a scribing step and a
breaking step. An initial setting step is pérformed as

appropriate.

Step 501: The initial settingstepisperformed. The
initial setting step is a step of setting an initial state
for the substrate cutting apparatus 100 prior to the start

of the scribing step.



"~ starting p03|?|on of "SCri

10

rail 12 to a side edge of -X side of the gl ass
substrate 90, so that the pressing roller 32a opposes
the starting 25 position of scribing for the glass

‘substrate 90 (see Figure 2). The scribing unit 40 is

slid froma waiting position” 8 6ne edge portion (+X MDO30
side) of the lower guide rail 13 to a side edge of -X
side of the glass substrate 90. The notch form ng
cutter nmechgpism.44 i.s .aasj.ti g%g 1de .3

BREROh fkf%%ﬁ%@ orlﬁ%eggégsgssggggggﬁgd' the
90. pKexkgsst peopeesis g Sdepe5022a i s noved downward by
- 63 - MD030 a motor (not shown) for noving
upwar d/-downward included in the pressing roller .
mechani sm 9hepS&02hellp: essibing gitppris Ioef oEmpd edBegoribing
agagipa C‘a.;n? QE@Eroﬁf'&f:ﬁfﬁgQfséﬁeqig'lgaﬁfnékb?isﬂﬂ as9Qubstrate

t he no ornmng cutter nechanism 44 is npved upward

5 b§ 0t heThe rs @i pHe@rs b Wiokl sy ideF ke Addiindmg detall.

" Next, the breaking unit 30 and the scribing unit 40

are slid a predeterm ned_di stance in the cri%Ln :
di rection sadFhecErsAPing §§ﬁEhF8nP?ﬂPﬁ§ﬁel gP&eProcess
to pepBradnotehsiBpakoshe starting position of

scribing for the glass substrate 90, this notch being
formed by the edge portion 44a included in the notch
form ng cutgeepnsol3ani Bie Jdredliagr esept ,id hperfiotwéd. The

' Ted he . i o ; -5 1
e BPHEERE il AL Ah LN, B BreeRY (B8 LAY dfllstrate v0,
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rol berwiscB2thet Acsihatnghlbeengsf 6omeddbyalhadede scribing
poriign 4 ,- ok BEpERCIADE S Wi etail .
hbx%?8§heﬁﬂF%§I%%$EnEﬁ%?Epéegg%ggiggﬁkneg I'engt igl erat
formed at the starting position of scribing on a |ower
surface 20q0L, tHE eSS nHDSIY 86 8oRB1 othe , HRSSEHCess ends.
roll er mechanism 33 is noved upward and the cutting
mechani.sm 44 for making a notch is noved downward.

-2-1. Initial setting step and scribing step

Hereafter, the inifial setting step (Step 501) and
'the scribing step (Step 502) according to an embodiment of

the present invention will be described.

A glass substrate 90 is transportedonto a supporting

| table 21 included in one of a pair of substrate supporting
mechanisms 20. A plurality of transporting rollers 22 moves

- upward, so that the glass substrate 90 is supported by the
.-plurality of transporting rollers 22. When the plurality
of transporting rollers 22 rotate, the glass substrate 90
moves toward the other supporting table 21 of the pair of

the substrate supporting mechanisms 20.

Next, the glass substrate 90 is transported so as
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15

Next, the breaking unit 30 is slid a predeterm ned 25
di stance in the scribing direction (+X direction), so
that the center portion of the |aser beanfcooling
wat er receiving section 35 nmatches an optical axis of
the laser beam irradiating pti<al system 43. The
nozzl e section 42a of the cooling nmechanism42 is

MD(O30

‘noved to a cooling water spraying 30 position |ocated
-above Bé é%e air c i_nder 42b for
d/"do

i PRoRAIARRE BYOTET s St o Kb pbgirate ppporting

cenur@rchrannsmo GMheﬂ\wBedebérmhaeﬂasﬂrtJb@mre@oﬁtﬁn@ glass

%1 Q:%%t\él @% ES éégftn?’(?né@tﬁp%ie bﬁ%l%&ttxcéﬁ %%crlblng
Saser Beam irradra ng opti cal ste 3

t he lieez Fermedt brsmmezgce“flbmg ueetl 49 b@m $ipeqpaipsof the

”UV%%btsgx%t%OOEh ﬁﬁg ack 4 2 IP:QS'éd onihacabe@rality of

above by an a novi ng
upWATENSERIWAOY, rqubl@rs ?R@%ﬁ%‘a@?ﬂ@weﬁﬂt Sﬂleaéaﬁﬁé%ubstrate

SCrighi RE- 485brB8a W & Phudalf ¢ ?{hgfsﬁa‘sgkﬁgng' RELEE OFbrmed in
(+X direction) in ‘synchronization and the coolin

vt ERCT PO (G LG, SRES BERES GNPRTAARY TeshrRjens 20, thereby
upwahe glEEd H€6 §0F &t e 80RIg HBEEA bh Ml Biei r bASRE PABrting
|rrad|at|n% optical system43 is irradi ated upward.

Wi t8PLRE Pdser beamis irradiated along a line to be

cut (line to be scribed) of the glass substrate 90,

t he vicinit ort on,where t Ias bean1|s
rradiated 18 gt R REL iR eEle th o i A158Tt13n of the

Thegéhesesuhsveatecab caam&artangxpmsxmmmmqufsﬂrmhnng and a

T 0T RsRaRb hBBbaeHcF otintly o ke U iR Rte are

scr cbilpglatedt lhesgcﬂ ays igagssr af @ pei20fTabignnephduarks and

 seci ggaég s1iD6H il Sgggka&gegtfatedébvea ﬂcﬂsﬂfﬂﬁ{ data of
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t hat aser beamiriadi ate romthe [aser beam

i rr 4BeaRaig odptheat lgmeny #3rks . eEqdi Bredm@gesgef Hare pair
i nSftthé)SlilgjhmeBttn&?rﬂ 2semedk £Ab& s s bRpeihate 90 being

wor ds,
' captured by the positioning cameras 17.

Néxt,'the breaking unit 30 is slid from a waiting
position of one.edge portion (+X side) of the upper_guide'
rail 12 to a side edge of -X side of the glass substrate
90, so that the pressing roller 32a opposes the starting
position of scribing for the glass substrate 90 (see Figure
2). The écribing unit 40 is slid from a waiting position
of one edge portioﬁ (+X side) of the lower guide rail 13
to a side edge of -X side of the glass substrate 90. The
notch forming cutter mechanism.44.is positioned at a side
of the starting position of scribing for the glass substrate

90.

Next, the pressing roller 32a is moved downward by



in order to address the inclination of the gl ass
substrate 25 90, while the breaking unit 30 and the
scribing unit 40 are slid, the upper guide rail 12
and the lower guide rail 13 arge side in a direction
(Y direction) which is orthogonal “to the sliding
direction. Thereafter, the |aser beamis irradiated

MDO30

_along the line to be cut of the glass substrate 30
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are VFSE %hgn8£e§§6£@)QQJ moW 13dub g ﬁ?ﬁb&gagrgniﬂcﬁﬁaed in

m one sSiI de edge to the ot
t he theswmsm@mrogllagsmggbgméme 9‘®hléecb?m|pm%ln9 roller

ver tﬂzcaais E%%lée'dsaésﬁrf@lgan%;&f& él@ff!ib@%ﬁ@hfpglﬁgg substrate

(line to be scribed theﬁg ass substrate
t herSfby thes@oitePn§ormarar g éﬁemgPHéné§§e44t%§tWﬁ¥ed upward

ot hgfy sirde £39¢yafidded- HASFSUbIvBlE v Mbwnward.
formed. 5 Up to this point, the |n|t|al setting step

(Step 501) and the scribing step (Step 502) according
to Enbodi rrem:textl, @ﬁetmﬁeﬂﬂﬁ@ﬁh&llitnser&xh@rtﬂwgerbeeng unit 40

descri be Br eaki step A breaking step is,, .
o et 2 pErrstasaion o nts EhpGe it Sk Far b b Girection
WhiQHX[E&r&&tlbnﬂglhl3¥n¢ﬁmdﬂﬂiﬁiﬁ@ﬁ irt lvecdear kbi figrm a notch

ter bre _st.e 5
accgr d]%ﬁ%Hqi %Hoﬁe % egﬁ'r sen]% %I nvgf%ss substrate
w| lgobetmsmmﬁbemgd@méd bZ’OtW@rﬁgdwosmpbué@a included

e LI, 0BG HLARSo HES AR En s | RS hANSue, the

beam lrra aser eam 1rradiati
opt hedlchsist orngd §tsttb|§p§@aéfﬁdn19h@0§éé'-ll4°@g Ofvvétcérrlblng for

Spr %ﬁbnglilégf%t@t% loR0ywHEEh A HBIAL piyStRb %_ﬁ:ess:l_ng roller
stopped” ~The nozzle section 42a is retlrned’'to
wai BRAlg BBiFth@rh being formed by the edge portlon 44a of the

notch forming cutter mechanism 44.

Next, when the notch with a predetermined length is
formed at the starting position of scribingon a lower surface
of the glass substrate 90, the pressing roller mechanism
33 is moved upward and the cutting mechanism 44 for making

a notch is moved downward._

_ Next, the breaking unit 30 is slid a predetermined
distance in the scribing direction (+X direction), so that
the center portion of the laser‘beam/cooling water receiving
section 35 matches an optical axis of the laser beam
‘irradiating optical system 43. The nozzle section 42a of
the cooling mechanism 42 is moved to a cooling water spraying
position located above by the air cylinder 42b for moving'

upward/downward.

Figure 6 shows a state in which the center portion



25 located bel ow. Next, the breaki ng unit 30 on the

10

upper side is slid in an opposite direction (-X

direction) to the scribing direction, so that the

pressing roller 32a opposes anlﬁgge 30 portion of the
formed scribing line on -X side:” The scribing wunit 40 MPO30
on the lower side is slid such that the substrate

hol ding roll er 45a opposes the edge portion of the -

scri fy A - ' - - 30 _Fi i

shows Se el Blanfeibiaadiy UG QUG 25 matches
scrithiengptihtal 4xisppbsbeckasevbrem iragiatinghppréichd system
1153 kg kbl %obohbehegflohSsTRVEE chEVESS Mg WiuiRldion 42
cylinder 46b for noving upward/ downward, the Second

auxiils @pyefot? ¢ c27aing whewd spFeridDposhéignrlocated above
cyl ipded 4AR- Q1 iR G 200 Way 1A /I RMMR fbwaley RRBRREEG .
auxiI'iary roller 47a contacts a | ower surface of the

gl ass 10 substrate 90. Furthernore, when the substrate

hgl di ngf -rONle@:rt‘,méﬁeihtﬁ:émyﬂ@bh_ : m\&@rgo%%d h@ieTBE@ibfiAGtunit 40
snown or. Vi Nng t he ead secilon . . .
o o onE e S B ate ST AP s dkBgCtion) in
contsgtich rohd zlaaien sad theeflimewgtas frombidie abez18Gection
with._a predeternined pressure., .15 Next, the fijirst

RS S PP AT b bl ol ISaEE(am £rom the
dowdased heant bnradiabanngmpdricalr $pceemdBtiohrosadished upward.
gl ags .sub a , IS Up e i .

OB 1O hEAl B8l vhaho  UDPELL AL BRSPS PThane to be cut
rol (aina7to bensatibed 2@ Thbepybass myphsditade 805 fhe vicinity

E novee ¢ ﬂ&yggx &MPhAr {00t HeSAPYR) 1 FPLaBVERY s cooled
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t he head gectlon upwar d/ downward to be contacted _
upoh_Yt Hérauppee lEngf _a’é’éeﬁort i'ﬂ?ﬁléﬁf‘?%r gPaFerisifssk rgrack is
90 WhhiRifuBLEUG! L6FMEE L IVRPAUHEsit Db LPRRY cutWf a0f glass
portion opp03|ng the substrate sqeportln roller. L
substrate 90 From the notch provided at the starting position

of scribing for the glass substrate 90.

The driving secition for linear interpolation is
driven in order that the laser beam irradiated from the laser
beam irradiating optical system 43 is irradiated aloﬁg the
line to be cut of the glass substrate 90. In othef words,
in order to address the inclination of the glass substrate
90, while the breaking unit 30 and the scribing unit 40 are
s1id, the upper guide rail 12 and the lower guide rail 13
are side in a directioﬁ (Y direction) which is orthogonal
to the sliiding direction. The:eaftér, the laser beam is
irradiated along the line to be cut of the glass substrate -

90.

" When the breaking unit 30 and the scribing unit 40
are slid from one side edge to the other side edge of the
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25 45a. Furthernore, the second auxiliary roller 34a
on the pressing side noves downward after noving to
the vicinity of the end face portion of the glass
substrate 90 on -X side. 30 Thereafter, the second
auxiliary roller 34a on the prég%lng S|de contacts-
t he upper surface portion of the glass substrate 90
whi ch corresponds to the position the first auxiliary -
roII & 46 7 S

G Ay P B 20es &/ s Poiares et ifeRt JEAE 4o £ormea
ci r @lmingr &hei éhnsuttﬁal@@ auvter(ddiner é@eb@e@lerlhe@) oL Hdpe glass

and g

Ut EET g TR At SRRy WG i i bide eage
ar e torthe @dﬁhﬁgmfb%ﬁﬁgs}l%iih@fglﬁ@ §éb$§¥ﬁ§elﬂ%éemg formed.

formed on the glass substrate 90. The center portion

of the U sha ed roove 45g of the 10 substrate

hol di ng rol Pertabhiggidts the ddhighgeFFARIS temhf Fkgp 501)

MDO30

on Lhe &h@S%ciﬁbﬁb@a%Qe%p(S&%@S5U2§h%@@@r@h@@N&o4@@modlment

being forned in the center portion t he, subs e
supportfi fge Pcﬂelséntﬂ%‘ eﬁ‘tt’ﬁ’é‘ Je.aa’ten% @ﬁs&'ﬁﬁ’f’?a

groove 45g formed in the substrate holding roller 45a

"is forned su%h t hat th% 15 substrate supporting roller
45a doeg—ﬁeL—EﬁﬁEaEE—ﬁkER the scribing line S. The

groove section forned in the pressing roller 32a i's

formed such,tha p r e
contact with F éa g@g s{]%g %1’%9 ers}f:rigfglu ng fPtged,pn the
Theg@aesssngstnatew@m w@:upxhetsedsqp@hlnﬂel%me?s formed at

surgﬂgesggEb&gﬁ afelhe gl ass substrate 90 which is
adj acent "to tHe scribing line S, not upon the |ower

surface portion of the glass substrate 90 which is
hel'd by S'dﬁefggftgfrttﬂgsbrégkfﬁﬁrbﬁ%ﬁ“¥$ﬂg 598) according

substrate hol di ng rofle 5a since the 25 dlnenS|on of
thetBr%%?,?‘?lbm?%FlJePfSEQ‘al F\r?ﬁ@nw H?‘iﬁe‘&rﬁ%%t"i'ld'nl be described

in detail.

When the scribing line is formed on the glass
éubstrate 90, the laser beam irradiated from the laser beam
irradiating optical system 43.is stopped and the cooling
‘water spraying from the coolingmechanism42 is also stopped.
The nozzle section 42a is returned to the waiting position

located below.

Next, the breaking unit 30 on the upper side is slid

in an opposite direction (-X direction) to the scribing .

~ direction, so that the pressing roller 32a opposes an edge
'portién of the formed scribing line on -X side. The scribing
unit 40 on the lower side is slid such that the substrate
holding'rollei'45a.09903es the edge portion of the scribing

- line on -X side.



is smaller than that of the substrate hol ding roller

| 45a (e.g., the dinension of the pressing roller 32a

is about one half of that of the substrate hol di ng
roller 45a). The pressing roll 32ais, for exarrple,MDO3O
set so as to reach the 30 position of equal to or nore '

~than 0. 3 mMmfromthe upper surface of the glass

substrate 90. Accordingly, the glass substrate 90 is

bent so as to project downward with the scribing |ine

at the center. The vertical crack at the edge portion

of - 68 - MBISGTe eshEWSHRNFLRAERLD WHLClK tWheydreaking unit
ext epdand) die ddiiakinep Sinidl rectdpv R dhe dass.

substrate 90 to reach the upper surface of the glass
substrate 90, this vertical crack being forned on the

| ower surfacexef whelglwss riwsst sakel DOryv A I aredaght is moved

e P PoBVe R AT Fa AR o e IS ey O/ dowmward,

rol téwe Qaaoadchukhaiarﬁeroﬂrss|41plma mewed2apwdnédsbynothe air

~cont g‘it%u‘éfg}:h {1 9dé r]ieh%vﬁﬁﬁesx? &QP&?&&Y%&%&” thfhé'osecond
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glas posi ng e Scri bi _
| i neuxsliamy prédsing7actdrragom apﬂewggssupﬁﬁcbowﬁ the glass
si desp@le LR dd ne Plﬁ‘rm&nﬁ(?f&”dw%%haﬁ% O%uﬁgﬁrtgtgsioldmg

substrate 3% so as not to confact t , _
secondlegréFr ésafovatbuprard|hy themsahon enopspedimgteRaoving

scricReNgedd BRMIGR 156 HhasS ARwiRed, a‘:ﬁeg.ﬁlﬂﬁfé‘ﬁe holding

along_the scribing line™ Therefore, occurrence of
chi ppiLAGE 41a H?@té&tsf’élé% lostar Sﬁrﬁécﬁrcé‘i/%?éﬁla%ﬁuﬁ&trate

theQOUMiltﬁgapbﬁéaé\‘fzerﬁlﬁéao @elsgufrer.ned in the
substrate holding roller . 20 45a so as not contact the
scribing line. Therefore, when the glass substrate 90

IS cut al ongekbe 34 FbiBY dustig,idierosnbstaxad enhﬂi@lbmgssing
rollea 45a can, hol d both sides of the cri bi £ £
so S59RPOYSS NG e SOPBL ap,l},'%perﬁyerrf 0 é"’r ion o

‘occtheantess D ubisitppitegso attHie u@pbrf Suref 4 tpoart ion opposmg

thepositionwhichthesecondauxiliaryroller47acmntacts.
The pressing roller 32a is moved downward by the motor (not
shown} for moving the head section 324 upward/downward to
"be contacted upon the upper surface portion of the glass
substrate 90 with a predetermined pressure, this upper
surface portion opposing the substrate supporting roller

45a. .

Furthermore, the second auxiliary roller 34a on the
pressing side moves downward after moving to the vicinity
of the end face portion of the glass substrate 90 on -X side.

- Thereafter, the second auxiliary roller 34a on the pressing
sidecontactstheuppersurfaceportionofthéglasssubstrate
90 which corresponds to the 9051tlon the first aux111ary

roller 46a contacts



25 is prevented during the cutting process. Wen the

wi dth of the groove section fornmed in the substrate

hol ding roller 45a is larger than that of the

pressing roller 32a, the glass ggbstrate 90 is MDO 30
positively 30 cut along the scribing Iine since a

portion of the pressing roller 32a goes under the

groove section of ‘the substrate supporting roller

. 45a, thereby the glass substrate 90 likely to bend. -

69 - MDO30 Next, when breaking of the gl ass substrate
90 is start EdBIT6ng PREVSR TR 10 Mbigh the REeFeing roller

- of ak;aewﬁmht anroutdr diecafidiiang ldineuefiacd Shéfeof htecessed

pressi ng

gh d
Pecun el R6% glak shepNa P et RiobE| Paroall fides of

pr edses sithstrahe Igfommglmﬂtlreai d5a9%n Sﬂheghﬁ_ldyth direction are

dect %%%% ggohhbﬁtﬁagfdeé ok o%‘ 29 15 I%lglt 018? feggllgéd on the

set PEGAS S §PPEAR 03i 1 equa
tha@h@SFlﬂwﬂﬂﬁmmtﬁhéﬂupper surface of the gl ass

. Substrate 10 90. Next, the breaking unit 30 and the

10

scribing unit 40 are slidin the scribing direction
(+X directi 8hp sentey pomtdeinzafithe UAshapedsanaove 4&g of the

Pr essibRg raekl 8013284 $oh R Q%.%e%p%%'e%aﬁhteﬂ%&qmn line S

si de portions of thé scribing Iine

- by FH§m§Gb§Pr%R%39%ﬂ%ﬁ Fibssrade 28a, thds Y+eraneR groove 45g

15

© 20

25

30

subsbkhagyedialdd 1Y th@'deﬁ{t &%oﬁﬁﬂoﬁ B¢ tHeLSShFrs 0k s@porting
32a rii ectively rolls e u surface and the

| owEP gErFEEe %f b$ %ﬂ%g % e Jhe groove 45g formed
conmnnuwsdqzashﬁmie hb&d&&ggfamieﬁuiﬁie} rl%t] €offledl Ogh st the
scr ne S fromthe i ti t e e ort i Qn

i EHESSEr R AR PPREHICRSIAL Bl dop Mo B Wt ene
auxsbrabyngolirms S33aTha gimops e ﬁig)rsfdemaddm lhe pressing .
Secgggl@:‘xﬂié ﬁyfggéﬁar?égﬁ ?i t1; ?ﬂézg%g?:lg%agl o‘;l%o]f §2a does

25 pressing on
thengtegontact with the line opposing the scribing line S.

The pressing roller 32a is pressed upon the upper
surface portion of the glass substrate 90 which is adjacent
‘to the scribing line S, not upon the lower surface portion
of the glass substrate 90 which is held by side edge portions
of both sides of the substrate holding rollerl 45a since the
dimension of the pressing rollei: 32a in the width direction
is smaller than that of the substrate holding roller 45a
(e.g., the dimension of the pressing roller 32a is about
one half of that of the substrate holding rollei: 45a}. . The
pressing roller 32a is, for'example, set so as to reach the
position of eqﬁal to ormore than 0.3 mm £from the upper surface
of the glass substrate 90. Accordingly, the glass substrate
90 is bent so as to pro'ject downward with the scribing line

at the center. The vertical crack at the edge po'rtion of



ahead of the scribing line to be cut by pressing . from

both directions. Therefore, when the glass substrate

90 is broken along the scribing line by the pressing

force of the pressing roller_32a, occurrence of MDO30
chi ppi ngs, fractures, etc, which 30 are the cause for

a product defect after the glass substrate is cut, is

- prevented. An unnecessary force generated within the

gl as&é@éﬁ‘i@iﬁ%ggﬂ?@' 890henk 's%.dfér %\ﬁﬁfétn% frzpn?:he thickness

10

affecting on't ortion being broken. -

The %}ra%%t&rbgﬁrta{eegb@swumhret@lﬁﬂ 5Pe“1?g3q1h*éh% @Pmrrf@urface
| i nesStelal heabsi 1o ke sios B Y yrtdent icksick belng formed

aUX|I|ary rol ler 46a and the second.auxiliary rol

34a Yhthrel Prefs sirgacs of foami %S S0 sdredifyed- atASaEl result,
5 predeieerguiaad £litsd e fgmmd herswdrst rat e hol di ng

roller 45a. Thereéfore, bending of the cut gl ass

substrate 90 is prevented. Since an unnecessary force

does not momklahlehmapneriomheﬁhmgphnnkesectheneibsformed in
not SS|b|I|t chigpi n Sy bhagt et ¢

are e 5 ca gﬁeg é?gdug %%gtgh?tgfe??}n%YQOiher 32a
subsiqeaet eotgcontac‘atwlmdmeslme ¢ohithemecond shofiackeof the

: bre A | ng J;Ii%t%n‘iaot hf‘tr&%%@iﬁ?%&ﬂlﬂls& A(_:P ﬁlréae s‘.ﬂfq:)il{b line

the rection reac
t he SS| ddecpgessinghsodlars3gabpreases gapon hotkjsgiedes of the

the 19laSgnSHRS 8L L Se S & QG bﬁﬁs%nEhBEtrateAr%O so as

scribing line S. Next, the second auxiliary roller

is meelo %m%?—dlqeneo§uﬁ%ﬁ BECETHOTEF FRCe 6 EBhe brittie
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45a. slu%slf&\é&@ dovppesdng antd t Bepibhagl iT5le awkeh at¥e glass

roller 46a is noved downward, so that all of the

[ ol FEPS TR e Pars G AR DR RITG gy (Theretore,

gl asScuihehicd! 6f ChipPiadd asttdisulti Bide pokitebn3Bea pmﬁrented
the ressi sigggls noved %pmerd t he pressing rol

3% did BdR95°&ry roller 34a on the

preSS|ng si de
A groove is formed in the substrate holding roller
45a S0 as not contact the scribing line. Therefore, when
the glass substrate 90 is cut 'along the scribing line, the
-substrate holding roller 45a can hold both sides of the
- scribing line so as not to contact the scribing line.
Theref_ore, occurrence of chippings at the cut face portion

is prevented during the cutting process.

_ ‘When the width of the groove section formed in the

‘substrate holding roller 45a is larger than that of the

| pressing roller 32a, the glass substrate 90 is positively

cut along the scribiﬁg line since a portion of the pressihg

. _roller 32a goes under the groove section of the substrate
: eupporting roller 45a, thereby the glass substrate 90 likely

to bend. | | | ' | '



respectively slid to nove to the waiting position of

are noved upward, so that all of the rollers are

separated fromthe gl ass substrate 90. Next, the

breaking unit 30 and the scribing unit 40 30 are

the edge portions of the upper Juide rail 12 and the MDO30
| ower gquide rail 13. - 71 - MDO30 Up to this point,
the breaking step (Step 503) according to the

~enbodi nent of the present invention has been

10

15

20

25

30

SCri

described in detail. 5 According to the cutting nmethod _
of the presédiext.i whem bapaking gifaddes srssatsel e 20 is
! Gt PAT o) Ble|dcA8 by 1 AEARH chid Msa@w ek portion

along t scribing |ine. Mreover, a work

ef f i} difty SARItIREE e on & Gigles sﬁ}?@stnraﬁsslgw Holler 32a
cut 'MQ?EEQ&VmW%ﬁEd toathg fO5 Bt | @heObmbiigt to which

scribing I0 |ine. Furthernore, unnecessary force is

not S RTEFHiRG Follgrc H2a HLaFSas i@ t® GRs g spkstrate

' Subsator a8 g3Q 1iyS debreafBer.e ThSthos PSSt pitnd ;pxtdﬁtlng roller

chi ppi at the end _face

nbRBads 8RF ot e 358, Bosinlongtt iRl g or less

bendhahb o<BnhadEpent tRe Epper esddface sofitdve glass substrate
sch @ptlcally showi ng a breaking wunit 30 and a

I'ng unit 40 according to Enbodinent 2 20 of the
present invention. |In Enbodi nent 2 of the present

| nvention, Rel3seryo REAMELIANLGL 89 AR L3l sSxebeh4hit 40

and a cool i ng h are arrang _
Enbedienentid dh ttre psegditinignv@hre okl Qn dr"é( ndirection) in

pro\hég‘f{ ﬁfo&kﬂzﬁ%l%%” bADG: UNldu 0, +he PrdidihSYidEler 32a is

i'sm 48 1's provided instead of the notch formng

cut P&Eessefcagninpt 4e both side portions of the scribing line
'8, which is held by the substrate h'olding roller 45a, so
that the substrate holding roller 45a and the pressing roller
32a respectively rolls on the upper surface and the lower
surface of the glass substrate 90 to cdntinuously break the
glass substrate 90 along the scribing line S from the position

of the edge portion of the scribing line S on -X side.

The first auxiliary roller 33a on the pressing side
and the second auxiliary roller 47a positioned ahead of the
pressing roller 32a in the sliding direction hold the area
ahead of the scribing line to be cut by pressing from both

: _. dij:ectibns . Therefore, when the glass substrate 90 is broken
along the scribing line by the pressing force of the pressing
roller 32a, occurrence of chippings,' fractures, etc, which
are the cause for a product defect after the glass substrate
is cut, is prevented. AN unnecessary force generated within
‘the glass substrate 90 being bent is prevented from affectlng

- ~on the port;on being broken. :



In the scribing cutter mechanism48, a cutter whee
30 tip 48a is rotatably provided at upper end portion

. of a cutter head 48b, which is novabl e

upwar d/ downwar d, attached to th;b scribing unit body
41. As a cutter wheel tip 48a, a wheel cutter in

whi ch recessed portions are provided on an outer - 72
- MDO30 circunference ridge with a predetermn ned ,
distance is preferably used, wherein the wheel cutter
is disclosed in Japanese Laid-Open Publication No.
09- 188534. Hbreykarss gubasrakr Avheeh dasnait alonadpereribing
useqm% Isisad @;feltdg,e &tgﬂe%r WeRl1d iRy 438 A hixiliary

wheel _ can be used in which a pressing force (1 oad),

appfiodd aFot 6@ apdthe SBGORGAWH i AW BFkeT Ad e B pressing

I NV elived wiildh %reslél&rr%tlﬂy@dqgiteha%lﬁéaetﬁer‘ﬂﬁr@a dlstance from

osci | | ating act uatar, gerlodlca ¥ changes,

cut 8¢ 2P E%F%?Q&&l&ﬁoﬂ HleEsddeace B?r-“afBF?ttheéldlng of the

mat eittag1as bs:&mo&e:&he rgabyi,s @Ir&li)@hﬂﬂed shsm:kc@earn @nnecessary
lied tq the b ittl rial pstr.ate.

MDO30

 exalBrES 808P BPESEATE 108 oA AR pHe e NS g there is
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AccnodlpgsyleEEtgxahatechsppbngdesﬁraémmteslcEﬁeUIwhlch are

| her %h a|c|au§ Qgrcgt %%odu%%d e%%cr{mé%% ng{% %]Vé“s""f‘s[l]: strate

scirew mechani sm aV|ng 855
caséﬂwhereua coctersi.s used as a scrlblng ling 20

~forming neans, a scribing line is stably forned due to

a wide selection for conditions of formng a scribing
line. In the ths® MirRer a Whek-Ehajueaduineuniied? and the

tipsk$idsad udg+240Ul® andh bl 2denPostiopsn rel&%&rﬁ%n (+X

in an outer circunferential edge of the cut
ti piinesEipp) ngndsreathe Tie rotdREadn (O the Gdass substrate

wheeb di Rx $idg e19RAg8R8s du ARt OBt e i 41b8g the entire

substrate. Therefgre, a speed
scribing line S.

Next, the second auxiliary roller 47a is moved
downward, the substrate holdingroller 45a is moved downward,
and then the first auxiliary roller 46a is moved downward,
sothatalloftherollersareseparatedfromthelowersurface
of the glass substrate 90. The first auxiliary roller 33a
on the pressing side is moved upward, the pressing roller
32a and the second auxiliary roller 34a on the pressing side

- are moved upward, so that all of the rollers are separated

from the glass substrate 90.

Next, the breaking unit 30 and the scribing unit 40
are respectively slid to move to the waiting position of
the edge portlons of the upper guide rail 12 and the lower

guide rail 13.
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"the blade portions wth a predeterntned di stance, a

(scribing formng speed) of forming a scribing line is
i mproved. 30 In the case where a plurality of recessed
portions are formed in a bl ade edge ridge portions of
plurality of protrusions aré fiorifed at positional MDO30
| ocati on except where the plurality - 73 - MDO30 of
recessed portions are forned. V%en a sCribing line is

formed, the raI of protr S

pi npoi nt shggk %X% P??? sur ace g£g¥ﬁg %eePtﬁStep 503)
subs:tdca:tr:elln“ghe:roeft@ree emb@dierenitc alf dhac presesit davemdsion has
up b f .th kness 5 of the brittle
subé%?%tgg%s gé i tn'%Lsttg{lﬁ'esult the brittle:

substrate is positively cut after t he breaking step.

In the CaseAW@ﬁEﬁlﬁngﬂiefhéscﬁ?¥§BPen&ﬁﬁﬁkﬁtﬁfytﬁéo@resent

a pressing means, a“bri e substrafe on
scr ibvegtion | e glassospbatrate RO pRefh sk theesarHping line

means; £l Bs PB@:L%EE‘EQ& c%tt ai@né EAB 118 b3Gid Pidy. | 'Maﬂ:eover

i s forned. e the scCribing ltne is forned on th
fir &t wetkiag ee%?lf%%n%v rmRovas Bapcs: Eheag%%%%rﬁilbstrate 30

sur f aGRitof mhd@: Bt b1 ¥ babdRigelind td SheFesard iddyot bRe scribing
pressing neans. Therefore, the scribin ste and

5 gk m AR EPES adpRISH SRR SOF e {AARIuePpLi8a to the
per tlacoedcriAnc i de il en tiheeg fass aut:ls;ﬂ:trlam@ %0 8B dist. There

educed. Sim | cri bin n|t 40 of t,he
ot Lo RpBAT AR PrcERR R od et tife, qng, Face of
scrthenguungnaSQOsbbéyréteasaopelmgetouEnbdaneﬁubzirate 20
fir uxiki roll er mechani sm 46 is provided
adj gé%%t Fk ggﬁgtter mechani sm 48 for scribing, and a
substrate hol di ng rol |l er mechanism 45 and a second

auxiliary r hank n147 are provided adjacent
to the f|rs?ﬁ%ﬁéﬁﬁﬁgrs rg mechani sm 46. In the 25

-cutting apparatus accordlng to Enbodi nent 2 of the

present | nt‘f&ﬁi:@&o t be subgtdateanNalH gy EBbkehg a breaking
mechani sm 45 s noved
unit 30 and a scribing unit 40 according to Embodiment 2

of the present invention.

In Embodiment 2 of the present invention, a laser
beam irradiating optical system 43 and a cooling mechanism
42 which are arranged in Embodiment 1 of thé p'resent invention
are not provided in the scribing unit 40. A scribing cutter
mechanism 48 is provided instead of the notch forming cutter

mechanism 44.

In the scribing cutter mechanism 48, a cutter wheel
"tip 48a is rotatably provided at upper end portion of a cutter
head 48b, which is movable upWard/ downward, attached to the
scribing unit body 41. As a cutter wheel tip 48a, a wheel

‘cutter in which recessed portions are provided on an outer
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upwar d/ downwar d by the ball screw nmechani sm having the

nmotor 45m The other structures for the scribing unit

body 41 are essentially the same as those for the

previ ousl y-described 30 scribing unit 40. Simlar to

the breaking unit 30 of the cutt4my apparatus MD0O30
according to Enbodi nent 1, in the breaking unit 74 -

MDO30 30 according to Enbodi nent 2, a pressing roller .
mechanism_32, a first auxjliary roll.er Cha50|$%?§ance is

on CAEHEESENe sti898ndThtR e on8XSERIFPFEAS
mec 'f%ﬁaiﬂyomstdme phesstingthei dReal ecpt ter desl disa@losed in

breakln 1. T ressin I ch

32" DETROAT Ay HPABRUAr ACB) Larearr B8 SEFSTRenanyLayer - @
havh@@mlrmiﬂta&?mheﬁﬂe tsifpr wetwurtess wfed he breaki ng

unit 30 according to Enbodinent 2 are essentially sane

as those for the breaking unit 30 according to
Enbodi nent Instealdnof Hihe guttiteg whpalatip 48 pgcehker wheel

0r RNl lideg 0 SACHNS BN Wied A Idd) S uibiied to

struct'urés accor 2 of the present
i nventduwi;emhby eapnéngt ar vifiradiing pfamgei §nvolved with a

Postshg%%da g1a 6 1d9aPf e St anti B@c:ﬂ@.&ﬂ:tlh@n (@tuator,
+X si ass substrate 90) of form ng a

scr p@m@dm@é- % Hhahaas: nghis| cotteFa hesl%sli’??%ﬁ%ﬁ upon &

SO sﬁ%fb%eoBﬁoéebff@tﬁé”ﬂéﬁeﬂWEiﬂsﬁﬁétf&ﬁh Eﬂﬁreby, pinpoint
breaklnﬂlunlt and t he scri

oy ERPOT DALRS I L 4thbOSEHs B e Betponag sutstiatd. one
dl reﬁtarn@u)a 28d dikeneafdder int hleipamﬁéeer palteelt tilp. 4954566 .

rg:%é%ﬁlggg. ' t% }?gi%éq%ggeg # ets%%%xeép $Hcc!!lé’géii Merein.

the scri bing I|ne is fornmed along the line to be cut

(line to becscrijbed %%th\r/\vét%hggemﬁéé QPE%K”‘H/E%V&IEVJI‘H %% pa11

on the glass ®05 % ing unit 30
andssceiwbimeghaniismibasrieg & g tior @pmchroni zation in a
direction (+X direction)
In the case where a cutter is used as a scribing ling
| forming means, a scribing line is stably formed due to a
wide selection for conditions of forming a scribing line.
In the.case where a disk-shaped cutter wheel tip is used
- as a cutter and blade portions are formed in an outer
.~ circumferential edge of the cutter wheel tip, a scribing
line is formed while the cutter wheel tip is préssed and
rotated on the brittle substrate. Therefore, a speed
(scribing forming speed) of forming a scribing line is

improved.

_ In the case where a plurality of recessed portions
are formed in a blade edge ridge portions of the blade portions
. with a predeterminéd distance, a plurality of protrusions

 are formed at positional location except where the plu_rality
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opposite to the scribing direction by the cutter whee

tip 48a. 30 Figure 11 shows that the gl ass substrate

90 is cut along the scribing |line when the pressing

roller 32a is sequentially pressed upon both side

portions of the scribing |ime ©f the glass substrate MDP030
90 which is held by the substrate 75 - MDO30 hol di ng

roller 45a. The second auxiliary roller nmechanism 47

noves on a surface of the glass substrate 90 alon :
{ he o FRSERE 99 RET C4ORA PEeNSPATRG -1 nERh (b & WM Fakine 15
90 anfnidte the @U.uﬂd&h.kyaj’ﬂpfﬁtfﬁélﬁﬁemﬂmﬁp@npbhat shock

pressing side ves_on a f as
subdBPR & BHTEF cHE- T HE é’dsrs%bl aérf"t%ev\%&?gcﬁafdl ng peretore,
thedﬁéﬁﬁl@&b&bﬁ&k@ﬂﬂbhéikéhésmmtbBgontaﬂ%mﬁthBW@iCkneSS

I wh
o o0 HRE IR R £ L T B, e bescene
f or mexbs tidedrec by poevdritvedy am turafdoes sdry bﬁaﬂr}@él%eﬂfrﬁ})

applied to the areas which are being pressed by the
pressing neans. As a result, chippings at the cut 15

face porti oAnfireredservhare gl%@t%%tﬂﬁmf’éﬂ%séﬁﬁrﬁéelY from
preventeds:ng H@Sngheasﬂf’n?%fﬂées@l%gfﬂger&h|vﬁ{1c:h a scribing

mechani sm 45, second auxiltary roller nmechani sm
47, lipe fisr §9raaszu LFafyt whenthedRss St ALKy fietows the

Pr egsiA@ TERNSh OOV AnAtt Hh & crama nd) 15peels them@iasWhile the

. Substrate 90_is firmy held %?the second _ auxi

15

20

25

30

¢ ol FEF HdENahi B 16 TokEethens Yhe (LRB] FRALFCFoPT o brittle
Weca@lﬁls&ma%@ ABEchha Surdadel oﬁtuerbamtejlmmnanm@ressed

aI ond T’Tﬁ% P§<‘?rsusﬂﬂa%’g’§‘|l‘fj%€ce\aﬂﬁ%e %gl SUbSI r:‘?ﬁ& s%%p and the
porbm@axlag bhepaaf61appmuxIMBté&ysammdihﬁpeduaﬁawgerformed

{ e GEPERTR P nd R 8% e RATRRY AT 1y T

|ne [ secon aUXI ifary ro
nechanlsm

Similar to the scribing unit 40 of the cutting
apparatus according to Embodiment 1, in the scribing unit
body 41 accbrding to Embodiment 2, a first auxiliary reller
mechanism 46 is provided adjacent to a cutter mechanism 48
for scribing, and a substrate holding roller méchanism 45
and a second auxiliary roller mechanism 47 are proﬁided
adjacent to the first auxiliary roller mechanism 46. In the
cutting apparatus according to Embodiment 2 of the present
invention,thesubstrateholdingrollermechanimn45ismoved
upward/downward by the ball screw mechanismhaving the motor
45m. The other structures for the scribing unit.body 41 are

' essentially the same as those for the previously-described

scribing unit 40.

Similar to the breaking unit 30 of the cutting

_.apparatus according to Embodiment 1, in the breaking unit



34 on the pressing side holds the glass substrate 90,

t hereby 30 preventing an unnecessary force being

applied to the areas which are being pressing by the
substrate holding roller nechanism45. As a result,

chi ppings at the cut face porti’dn- formed on the MDO30
brittle substrate can be prevented. 76 - MD030

<Enmbodi nent 3> Figure 12 is a perspective view show ng
a.cutting 5 apparatus according to Enbaodi nent. 3 o

f .
't he 39r 8SEREILAGeRP | BROOLERGHE? 4 37 iRF S FihiT iRy mechanism

?h0}@239galfﬁf:ﬁﬁké@ﬁiy:ﬂhfy3ﬁoﬁnéramé@lﬁ&rbié’tg 3Bidn 4he pressing
included in the cytting .apparatyus according to i
Enb&didfettd %SSFOPﬁé‘”ﬁﬁlg@@ﬁ% ?ﬂ%@?ﬁ PERASRASHRA 9B LhRiPFgsstng
uni §i3@ hpelpicpd dda tikeachiéakgn@ppartabody atcorthegpressing
t o Enmbaqdi nent. 3 of e, present i-nvention_inc

i v SPIdEBOr chit 9D h o GRtBRASARLPUIHAE Ca0, & AL sorew
fir sechappemn hniingB8mdinat 82es tTHee ptesstngesalf the breaking.
mechani_sm.3

. 2,.15.th ] [ L] | han
35, DR AnaUpreetTabts; b BARBRIRA ELY L SFladlFEIPiy Bane as
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rol kepseehantben Breakirdecupt s mpcwidineftq Fambodiment 1.
breaki ng unit 30 according to Enbodi nent 1. The

second upper unit 30b includes a | aser beanicoolinq{ )
wat er receini blge seet T bhg 3EFPPEF s thving dihe breaking unit

beaghcoghi gk WAL 12y 1HBA% YoNgi BEGEUE sITudeMaN Sccording
diffusion of at |east” one of a |laser beam and t
cooltPngmhediBent thefebls REPEGPHgIRTRP t L et e (fffie cutter
cut {hag1apRar aBHSi$08osThechiedsttuppeiidenketige30d andtarting
t he second upper unit _30b _are ﬁesgecg&éilétseggﬁa% l%ormin
sl i BOgR&AE™t A8 uppeFig6Gi 88 Fali28s § &6y ’a’| Prear g
mot gr sc2bpiRghaihe M tHdepses s ot te¥BAdanclaugediitioned so
the cutting apparatus ccordin 0 odi t £, s .
t he@pr %geﬂgp?ggeﬁ??oﬁu?ﬁ%?u‘ﬁl‘é e"gaéjf? Elg)a'l omr&glr% E%iet%klw unit
and3a sedortk |soweb iy 1ndGb40Taeefsi®dd in synchronization in
the scribing diréction (-X direction), and thereafter, the
cutter wheel tip 48a is pressed and rotated along a line
to be cut (line to be scribed) of the glass substrate 90.
" Thereby, the scribing line is formed along the line to be

cut (line to be scribed}.

When the scribing line is formed on the glass
substrate 90, the breaking unit 30 and scribing unit 40'are
- 51id in synchronization in a direction (+X direction)

'opposite'to_the scribing difection by the cutter wheel-tip'

 4Ba.'

Figure 11 shows that the glass substrate 90 is cut
along the scribing line when the pressing roller 32a is
sequentiallypresseduponbothsideportions(ﬁfthescribing

line of the glass substrate 90 which is held by the substrate
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30 lower unit 40a integrally includes a first

auxiliary roller mechanism 46, a substrate hol di ng

roll er mechanism 45 and a second auxiliary roller
mechani sm 47 of the scribing unit 40 according to

Enbodi ment 1. "The second | ower 7#nit 40b - 77 - MDO30 MDO30
integrally includes a notch form ng cutter nechani sm

44 and a |aser beamirradiating optical system 43 and

a cooling mechanism42. The first |lower unit 40a and

t he hodddng FORERT &®- 40b are respectively separately

slid along the lower 5 gU|de rail 13 pomered by a

1i near notor_. nmechani

cor
the breaki ng*GnfFEC8H gﬁﬁl}ﬁgr¥c¥?g$ TﬁP aﬁbé£g4{(ﬁoves on
CUtblBgrﬂacakﬂt&meagmasdlmgbstnafhﬂnnaﬂpmg Bhefs¢hibing line

pres nvention, an. a s erat iy
(op@&ﬂb1o%°f§+n?ﬁgls rit |ng sq€§%%%886%§§a$%:flr?t:aUXIllarY
br ealoiligrsmephantsor it mg theppoeessiag sbmmoviesngnfysurface

var i eef)&jé%%% g grgté:gﬁ#tgb@ngé%{; @LSS.S iR fflllg%hg‘ie holdlng

The %ot nment are same as
t hogbef glases BEmbsdinadet 20.- In the cutting apparatus
according to Enbodi ment 3, when a scribing lineis

formed on the gl ass substrate 90, simlar to
Enbodi nent  ThetheldirgimeppeisuApvedoaland the sribing line

second 1LonBE a¥Aht tA8buaket Shbar {60 &h etﬁ@ﬁ‘dwa iote Whlch the
wai ting _positions and noved to the sid egﬁg ort
t

of EREIPEAGSIIRGLST AT SHOTRPE] ReeveRt ¥ pgecessary
plr e%&hcﬁﬁb bekhgr aﬁgalegp Itﬁos el h&ﬁ&?g @hpeh! iaae dbfeimlge pressed
gl ass strate,90 and _the _ notc r.mng .cutte

mecRinF o BHOPS1BsTErBRed A 4 Fhtl s arBP ufds @t ghe cut
pos iftaice oaft ifoar forme @ oadthiehy s $ snbstwhtel?0 ¢an he ptrlaerented
edge portion of the glass substrate 90 on -X side.

Next, the pressing roller mechani sm 32 noves downward
and t he pr eS$nag the sebsBRate ditlaing nal Lppaecharfigme45, the

°f 5200k BBk 28 8YORL1 FLE MOctihhlld £F LS ETART auxitiary
roller mechanism 46 and the pressing means move at the same
speed, the glass substrate 90 is firmly held by the second
auxiliary roller mechanism 47 and the first auxil.iary roller

mechanism 46.

_ The first auxiliary roller mechan:.sm 46 is moved on
a surfac:e of the glass substrate 20 along the scribing line

- whileholdingthe cut portions of the areaonwhich the scribing
line is formed, and the first holding means is moved along

- the scribing line while the second auxiliary roller mechanism
3.4 on the pressing side holds the glass substrate 90, thereby
preventing an unnecessary force being applied to the areas
which are being pressing by the substrate holding roller
mechanism 45. As aresult, chippings at the cut face portion

formed on the brittle substrate can be prevented.



not ch forni ng cutter mechanism 44 is noved upward by
an.air cylinder 44c for noving upward/ downward. Next,

- the first upper unit. 30a and the second | ower unit

40b are slid a - 78 - MDO30 - predeterm ned di stance in

the scribing direction (+X .diféction) in order that aMP030
notch is forned at the starting position of formng a
scribing line for the glass substrate by a bl ade

~portion 44a of the notch forming cutter mechanism5

44. As a result, the notch is forned at the starting
position of<muah_meg1tf g the gl ass substrate 90 by

the blade portion 44a of the notch formng cutter
mechani sm 44. \Wen the notch is forned with a

predet er mi nédglerglll itlagpetipestiveivieposhewng ¢f cutting
formng_a,.scribin l I n e

cut CEPARALTE oy Aoy SprtEbastea Sgierthe BrALHGy 1nvention.
nmoves downward Next, the second |ower unit 40b is slid

~and posi ti og._ei?‘ g%g 180585, tPf’anf" Ny ORY | Stbw 83 saq:fréahﬁng unit

10

15

| aser beamir tlng optic system 43 rmtchest e
not 8R. andtesariding gﬂl@pf)‘érlnq}m Baa thesFiting gpparatus

wai Ling RQsigt kN ErftdRiFREING WEPehe ;ﬂﬁ:'ése'%gp irSvetititn .

fromtne Wati ng position such that the center
portion of the |aser beanfcooling water receiving 20

section 35 Tﬂetﬂi%aidllx@ﬁtglﬂsoQﬁbuaaea&trpthéhat@mhg@@lparatus
axis of the | aser beam i rradi a&?_‘[azg og al %/sit: em 43 cludes
| n BRECEILBIHR PRI Priyf AGELPES %nﬁu%‘f) REE g

t Eeas%{srsm agpkirnenit heaczﬁoi aMgedwry ippes woiiedodl.onbhe first
t he scC er ore a scri

can Bge§efmlg Sg?d?‘ﬂﬁl?%e? he et Salrn%fg) Cflfr;"gerg%étqﬁan%%m 32,

subsheat £rsi anstidl ary po:sil.er\rr@lcmaﬁnrsnemarn tthe pressing side
startl a2 93y %Q%ugiljrgw%gl%gf@%agaﬂ@sy i ogntﬁ@ @ressing

glags S £rate ormn

. meckadesof the bheakasg wibielr 80t decomdtig ftor ﬁiﬂhgdémﬁﬂérl The

20

- 25

30

mecggg'ofi@ {lﬁpjagt ﬁﬁiél édb %@ﬂﬂfeé’“é r3.a.ts.1é‘;:‘|: |b%%‘?rf/cooling water
' receiving section 35. Since the laser beam/cooling water
- receiving section 35 prevents diffusion of at least one of
.a'laser beam and a cooling medium, théreby improving the
safety of the cutting apparatus 100. The first upper unit
30a and the second upper unit 30b are respectively separately

. s81id along the upper guide rail 12 powered by a linear motor

mechanism.

The écribing unit 40 includedinthecuttingapparatus
according to Embodiment 3 of the present invention includes -
a first lower unit 40a and a second lower unit 40b. The first
lower unit 40a integrally includes a first auxiliary roller
. mechanism .46, a substrate holding roller mechanism 45 and
a second auiiliary roller mechanism 47 of the scribing unit

- 40 according to Embodiment 1. The second lower unit 40b



beam irradi ati ng nmeans and the cooling neans, the
notch formed at the starting position of fornmng a
scribing line, and-79 - MD0O30 a |aser beam
irradiating area and a cooling area are co-aligned.
Therefore, the scribing lineis'facturately forned
along the line on which a scribing line is to be
formed. 5 Figure 13 shows a state in which the optica
axis - of the |aser ean1|rragbﬁt|n optlca

Tt SRS L3 SPEHUORAGE IS Lo RPERLBBITY LR Fckg L o 44 and
| asey 1kew cm;zim ﬁgrx\mtmgee@ﬂmm seodticon /5 dmd tehesooling

liding di. L
oL SR b on B G1SS ! Dy 2BH £l i BEcona 1over

theuﬁﬁﬁﬂHMbupmerraprcﬁﬂbeagdsebaraEemdelmdemlomm|the lower

40b h .
ai SR St diy BT S il SR hlnson.

is formed 15 by the irradiation of the |aser bean1and

'MDO030

~ the sprayingof.,; a0k NGoUBER Ao NeXt cniid Salthey unit 30

10

15

20

. 25

first upper Uni't f he secon [ ower unit

ar e agld thecsehib g Livdd A8 ithe GHEERNPs2PRRrafusy according
S'd%dﬁEﬂﬁﬁhfﬁéﬁﬁ'ﬁgo?O%h%!g&égeﬁ@rﬂhﬂgnﬁléﬁr|Ehn%pparatus
line, the first u uni t and the first |ower

Ui BP8GAR tige (SR At OPh & 08 FRCUISCEAT il SAen J@id operation

StaﬁbkngrﬁﬁﬁhBQOBteﬁﬁ 4OE B AN ﬁé}Pﬁbé@béiﬁ@%cdﬁﬂﬂﬁions for
the pressin 32a s presse ai nst _both s

r.ol es
of - PRE 90 Birid tienais (o 3 PURREEAES 1Aty FhED
45a i s pressed against the ower surface of the glass
substrate 9 Nex when u '
30a and theghFinbéFo FHEEP¥6 goﬁeégg ?ﬁ&$§£ Ble seme as
synthosei fati ao Embodemeane 1.30 direction (+X
direction) as the scribing direction, the gl ass
substrate 90 is broken along the scribing line by a

pressing fdncehagpltitédgbyprarvapressicurdiold &p m@)imént 3,

thewBEBSE EBP?Bing line is formed on the glass substrate 90,
similar to Embodiment 1, the first upper unit 30a and the
second lower unit 40b are slid from the respective waiting
positions ahd moved to the side edge portion of the glass
substrate 90 on -X side, so that the pressing roller 32a
oppdses the edge portion of the glass substrate 90 and the
notch forming cutter mechanism 44 is positioned at a side
of a starting position of forming a scribing line, which

is at the edge portion of the glass substrate 90 on -X side.

Next, thepressingrollermechanism32moves downward
and the pressing roller 32a contacts an upper surface of
“the glass substrate 90 with a predetermined pressure. The
notch forming cutter mechanism 44 is moved upward by an air
‘cylinder 44¢ for moving upward/downward. Next, the first

© upper unit 30a and the second lower unit 40b are slid a



unit 30a and the substrate holding roller 45a of the
first - 80 - MDO30 Ilower unit 40a simlar to that of
the above-descri bed Enbodiment 1 as shown in Figure

- 14. <Enbodinment 4> 5 Figure 15 is a front view

showing a structure of a breaki®hg unit 30 and a MDO30

- scribing unit 40 provided in the cutting apparatus

according to Enbodi ment 4 of the present i nvention. 10

The sc uni n the cutt,i a at us

T sradar it ((0shange DL el SRRAEENED direption (+x
40a diaedt: td sec andotrager tiunt ta 4Mtchfhe foratdl anethamitarting
40a _i ncl.udes flrst aUXI|I lIer n 4

sub$t rsé'ttémr?o?gl N T Per O @ﬁaﬁl SuR O@gﬂg éjsé%% %Ub%trate
auxiblyi arblads pertieohtda ofi the4ibinth fhemdog dobenmeachanism
40 cor i T, j -
40b e g o fa FEP RS orf 1o e\ P il he QVEEL Milposi tion
sepafasetibing fdmwe thier gtlasgmeubﬁhmta%ﬂ byhtheipkade portion

- lowgrg Juis tﬁ%an%%ht % L{ﬂw midRitan 120, 40P, are

10

respectlve y separ at el y S |d ong a |ower guide rai
13 by powered by a linear notor nmechanism In this

manner, aCCﬁhéh%é Both8 £HtEbirREaapPes at psed@fermined length
Enbodlnent 4 of the present invention, an-apparatus

25 BfetBei 8ﬁa{5ﬁ%9a??%ht%%‘? ehefegring fy StePify 1ine, then

~ opetaki ﬁetfsnrf@fﬁﬂkgr@uﬁt@ﬁ)m@@mﬂiﬂmmd O PHIESIdIhd lower

. condi tions
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or various brittle materi al substrates

canBéts BPBCFQHESTRQWBWR§P structures for Enbodi nent 4

are the same 30 as those for to Enbodinent 2. In the

coribing | RECEs HEeRt ih Lok e BB Be sy dfBobltionea
81 soMBB3@hati ast pptheadeecsnd b@m&heuﬁase¢0beam dirrgdiating
frongE%aE@§§é{§%1431natches the notch. After the first upper
unit 30a is slid to the waiting position, the second upper
unit 30b is slid from the waiting_poéition such that the
center portion of the laser beam/cooling water receiving
section 35 in the sliding direction match the optical axis

of the laser beam irradiating optical system 43.

In the case where the cooling nozzle is movable along
the scribing line, the cooling nozzle is moved along the
scribing'line. Therefore, a scribing condition can be set

according to the material of the brittle substrate.

Anotchis positively formed at the starting position
of forming a scribing line on the glass substrate 90 by the
notch forming cutter mechanism. In the case where the notch
formingcuttermechanismisintegrallymovablewiththelaser

| beamirradiatingmeansandthecoolingmeans,thenotchformed

at_the starting position'of forming a scribing line, and



position which is at one edge portion of the |ower
guide rail 13 to the starting position of formng a
scribing line which is at a side edge of the gl ass
substrate 90 on +X direction, 5 so that a cutter whee

tip 48a of the scribing cutter Wechani sm 48 opposes MP0O30
“the starting position of formng a scribing line. A
~breaking unit 30 is slid as wel |, so that the pressing

10

15

20

25

.39 :

|1 er_32a of th q _
o151 222,00, LIS B SALN0 AU 30 15 AOSLLENSD 90, 301 1 gmea.
10 Neetre Aoiren the mmm@ Limiet 18Gand-d el s Cornedgalong the
uni ty n”éoo%fgr_ ld '%csﬁyfgah{ggmae“l%neonééﬂeg&%&' ng

dlreétlon |rect I on he preéssing roller and the
cutter mheel tip 48a are respectively pressed agai nst

an upper F&%‘&%a ?Sagﬂo@s V@Eaﬁgr{@%ﬂ‘ﬁh the HASScal axis

substrate a I ne e cut (I'irne to be
scr iddetihe Iﬁf@%@?aﬂal§€ﬁﬁbﬂﬁ@n9|%t4%al sasei 48 nyeches the

gl a%%t%%bséﬁ@q:ﬁe%ﬁé"ﬁ%oyﬂgoh'cﬂ‘_etﬁ@ l@:‘se‘?cuﬁeaﬁébagllﬁg water
be scrlbed) 20 Next e second | ower unit

sI|Eaﬁ§1WH€QS§ﬁEt18Préét%ﬁnt?e)§%ﬂ¢%ﬁﬁ|Qﬁﬁe%ﬁ9Q4u¥atChes the

sl i dipdcaiLr 86l k08ESPha8S1dSer M posiddanett @aig tdifrical system
wai ting position, which is at a side of the glass

subdBrate 90. 25 Next, the first tower unit 40a is

slid below the pressing roller 32a of the breaking

unit 30 posj.tion an .end face ., RO

scribing | Hertecthd seePRa BrRes SRy F0biA She' digpna ower
t heusdlst40t eahel diowgdr aln esyAbhroppestienc hHn other scribing

W t ﬁﬁ@‘ét?hﬁsﬁfﬁ V\%&Eﬁ&‘fiﬂgo dEhEP e «Frléggg 1S 1d@ormea

shows a’s pressing ro
subbyr &he horddmgtion| ef 14ba éppesebeamhaaﬂhéhewsphras'lng of

theigLagg,s¥h§t ak890 therebetween. - 82 - MXO30 -

Next, while the first upper ﬁnit 30b and the second
lower unit 40b are slid to the waiting position which is
at a side of the starting position of forming a scribing
line, the first ﬁppef unit 30a and the first lower unit 40a
are slid in the same direction. At the starting position
of forming a scribing line,.while the pressing roller 32a
is pressed against both sides of the scribing line, the
substratelholding roller 45a is_pressed against the lower

surface of the glass substrate 90.

Next; when only the second upper'unit 30a and the

- first lower unit 40a are slid in synchronization in the same
direction(+Xdirection)asthescribingdirection,theglass
substrate 90 is broken along the scribing line bfy' a pressing
force applied by the pressing roller 32a of the first upper
unit 30a and the substrate holding roller 45a of the first



"Next, while the pressing roller 32a and the substrate

‘glass substrate 90, and the first auxiliary roller
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hol ding roller 45a contact the glass substrate 90, a
first auxiliary roller 33a on the pressing side and 5

a second auxiliary roller 47a reospectivel y contact the

8 MDO0O30

46a noves upward. The breaking unit 30 and the first

| ower unit 40a are slid in synchronization in the

OpPPGS] i ti (X i rectio to.th crihi .

di rg?@t"%eg:n Iglffhg%%utsffeﬁ}ﬂvﬁ[w{ef%t :%m 8a(.)£r ?8§Thée%s‘%%odr? cribed
auxiBmbpdimesit dr a3y Fhavn Ha grienyiend 44 de  noves

downward and contacts the glass substrate 90 after

moving to the vicinity of an end face portion of the

gl ass subsKEaPeddmest AX side. 15 According to the

cutting apparatus corresponding to Enbodi nent 4 of

the present _invention, when the breaking_ unit 30 and

the first | #@PTENLP 4BA HTOT vden ShEVLRG Bnttracture of a
SCI bea® inigneh it Be 4HESs scrgbh agheri B82a provSeriden thklcutting

20 Besas S b E ST R D0 ) S AL LRl e ron

by the substrate holding roller 45a, so that the

glass substpate 90 is, cut alo the ribing. line. 25
Jenbod mont TBE° S Beg paftOpkb (1 35 HBEr 140G apbRratus
st ractordiofy o Bmbkalimgnund tiB@ladels aa SEindi nigpwan tunit 40a
40 ' ' tids pp _ [ k| :

o n S ercend  pRL a0 BPP I #E: BE SR h {040 sncludes
cut &i Rrabpars:isazy aoddiergmechEnbeni 4enta Bubsinadgy helding

SeCth9Me#afe Haki SRYS Eﬂd@%@@%hﬁ%ﬁﬂiiﬂgrg%riﬁé}g mechanism

unit 40 accordi ng to Enbodinment 1 is slidable in the

sl i 47 ngf -t1ga scy unit 40 according to Embodiment 2. The
second lower unit 40b includes a scribing cutter mechanism

48 which is separated from the first lower unit 40a.

The first lower unit 40a and the second lower unit
40b are respectively separately slid alohg a lower guide

rail 13 by powered by a linear motor mechanism.

In this manner, according to the cutting apparatus
of Embodiment 4 of the present invention, an apparatus
operation (operation for the scribing step and operation
for breaking_step)'according to processing conditions for

iy variqus brittle material substrates can be selected.

The other structures for Embodiment 4 are the same

as those for to Embodiment 2.

In the cutting 'apparatus'acdording to Embodiment 4,

when the scribing line is formed on the glass substrate 90,



direction of the scribing unit 40 (see Figure 17)

The other structures for Enbodinent 5 are sane as
those for to Enbodinent 1. 5 In Enbodi ment 5, when a
scribing line is forned, a pr |ng roll er 32a of the
breaking unit 30 is pressed ag nst an upper surface
of a glass substrate 90 (see Flgure 17). Therefore,
portions on which a scribing line is forned bend

dom&%&g@ {geNEégonﬁhfPﬁgfzﬁﬁﬁﬁeﬁéﬁOfs %E&&ﬁfféﬁathe waiting

scri bi n% ‘uni t 1S S sSuc at cooling water 1s
seqiertitdlony whdichy d§ agnodet 86 dgoPOrddenweitc Fhigad@wer guide

been Benj 3 by, e REESSiAY ;ﬁ&éf@lo:@foﬁ herRiegShN&ribing line
roller 32a. 15 Wien the cooling water is sprayed onto

{ heWBiLEPriE 3t ST 4arRAGRPE TORS WhF & FURFETAEP M ot &8 dgFection,

a l aaecrhéafsamutttlé& wiE 1 £ 9P A slab Pens @At iy chbeer mechanlsm
cooling water is bent downward. Therefore, a vert.i cal

cradR WRFFT SheoF hRbtiry &mS&qlﬁﬁePfﬁqu%eé%’?”’?W line.

MDO30

- gl aasbsubriinat @n9®, 3byitheliiar adi atilon eb thhe kasepressing
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e bl I asBhathE e ity SRR b R o SE sop2s to

subsppate @be 2Z2btiext wheba gliasdsauljsereate gdlei 159ut

in the sane manner as Enbodi nent 1. According to the
cutting apparatus according to Enbodinent 5, the

verti-cal cwﬁ@ktfmh&nﬁh$@hﬁabénmmmhb3&%h®¢hbmqnﬁbingunit
[inggr h e ce,0 h

subsy rare 50 ATkt ef B POt AL GAenlknb Bp Rt 5 aizeotion
pos{ tXvéiyeggiondt efhe hﬁr%i?%akg ngosiep anflchhaseythier wheel

rol L 8f 18 COrdi Mg tiee B s APRIJLHIt08n Bfiper surface
NDqggd a lower surface of the glass substrate along a line to
- be cut (line to be scribed). Thereby, a scribing line is
'formed on the glass substrate 90 along the line to be cut

{line to be scribed).

Next, the second lower unit 40b is s1id to the same
. direction (-X direction) as the sliding direction so as to
be positioned at the waiting position, which is at a side

of the glass substrate 90.

Next, the first lower unit 40a is s1id below the
pressing roller 32a of the breaking unit.SO'positioned at
anendfacepositionofthescribingliné,sothatthepressing

" roller 32a and the substrate holding roller 45a oppose each

- other with the glass substrate 90 therebetween.

" Figure 16 shows a state in which the pressing roller -
' 32a and substrate holding rollexr 45a oppose each other with

. the glass substrate 90 therebetween.



<Enmbodi nent 6> In the cutting apparatus according to
Enbodinent 2 5 of the present invention, when a

scribing line is formed on the glass substrate 90 by

the cutter wheel tip 48a, a prgssing force of the MDd30
pressing force 32a with respect to the glass

substrate 90 is larger than that of the cutter whee

48a with respect to the glass substrate 90 when the 10
pressing roller 32a of the breaking unit 30 is pressed

agai nst the_glass substrate 90, In this manner,

the gl ass it r WpdloFhiePiRs 5 Hed TalldRy %%?eawﬁétet%-‘bstrate

be swidiaty Bpltike 464t &@ﬁt%eethélgaaés‘?sa,sdh&&rﬁ%t Boala first
crack rj ht beI the scribi | ine extends to reach

the Gt e Yt A BEIBRT A EYPRA t h

t he agbasen&dmﬁr]aitaﬁ:y@ﬁohﬁﬁt m\m%pdctibﬁlgrhﬁ)lﬂiﬂdﬂ RHe glass

TRV PR b FIRRG oFRTa Pevin i BigReRGs upvara.
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-domnmar

irr ameahmakaﬁigt beika3eramdarhe i ste Jsmeayungt od020are slid
the OQgthréﬁﬁR%tlaﬁ%trﬂltﬁésoeé%@ Jt_{e? rce\é%q%g)% g‘E% dtlhrectlon)

y pressing I ng ro
auxitia ghe rs@rlléxlnqa@ar@mum presdinguwlithy, wireedi deidp 48a.
in the breaking unit 30, against the glass substrate

90. 25 <Enbodinment 7> Figure 18 is a view

schemat i cal MhestrreH auxddigevurel leF 3dacon tthegoressing side

apP#oFels RGEMEHANAnkO ERRAHEERhe! 133 sTRALEHHRI 90 after
appar atus according to Enbodinent 7 1s used for

cut PPNGE bBnhHRe HHER sk e end1free RRTEHOR ofpdihe glass

of substiates 990ons ~-gordad.. 85 - MDO30 The cutting
apparatus according to Enbodi nent 7 includes a upper

guide rail 12, a first upper unit 51, a second upper

unit 52, a nbeoddippeio yhetcbttimy h@pﬁﬁcagu'bd_ﬁarﬂ‘@éﬂyonding to

13, Embfaldg_rsntenh:o r ughte S%esen%eﬁ%gn't%%r plletl:). %ﬁeaggeaking
unit 390 and the first lower unit 40a are slid along the entire
scribing line, the pressing roller 32a is sequentially
pressed and rotated upon both side portions of the scribing
line of the glass substrate 90 which is held by the substrate.
holding roller 45a, so that the glass substrate 90 is cut

along the scribing line.
- <Embodiment 5>

Figure 17 is a front view shdwin'g a structure of a -
- breaking unit 30 and a scribing unit 40 provided in a cutting

-apparatus according to Embodiment 5 of the present invention.

In the cutting apparatus according to Embodiment 5,
-a nozzle section 42a of a cooling mechanism in the scribing

unit 40 according to Embodiment 1 is slidable in the sliding



5athird lower unit 63. -The first upper unit 51, the

second upper unit 52 and the third upper unit 53 are
attached to the upper guide rail 12 so as to each
separately slidable. The first tower 10 unit 61, the MDO30
second | ower unit 62 and the third |lower unit 63 are
attached to the |ower guide rail 13 so as to each be
separately slidable. The first upper unit 51 includes

a pressedgidoblrethe éérmg.hgmm 20 s f?‘hf;ﬁ!:eaiu?()' | @) other
a substrate holding raller

roIIer nmechani

Fr s ShhPaboaang Thare PAMG a5 BhPe? LRERIATRALNent
51d.1]he pressing roller nechanism5la has the sane
structure as that for the pressing roller mechani sm
32 in the first upper unit 30a according to Enbodi nent

5:3 20 The fUHsEmhoﬂﬁhbatySnoWhem aﬁydnﬂﬁrﬂg Elhehas fbemed, a
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L st |
oot At FLBF Ao LS A Pl i 7 wrogppaasatnst
Unlﬁﬂemﬁmaﬁtﬁﬂﬁfﬁgetof EnbdeﬂEHUDgtrihe s bsteat®igure 17).

“hol @'H%G:eff&z‘eefpﬂf‘elﬂ H%S&]l cﬂ ﬁd?égi’t%%?é’fﬁ e\/\@gnfcgplﬁed bend

pressing rol anlsn1 a an
auxﬁQWQWPﬁ@oller nechanlsn1SIb The substrate hol di ng
roll er nechani sm51c has the sane structure as that

for the substrate holding roller nechani sm 45
accordi ng t JeXEmbbBPnRAEZ3e Tpetierohte ffkitheamEribing unit

rol lyer i peehadisiinib khaits coBﬂ.QngﬁQtQE £ S.dé@:lé?ﬁﬁ%slif sprayed
to thg %gstrate holdlng roller 30 mechani'sm51lc w't

resBECE Ho® PRE oSSV IGCRATER DRECHRAR S RY Sha. plﬁfesmg force
secoffid thex plreasyngolrben efreghzani sm 51d has the sane
structure as that for the first auxiliary roller

mechani sm 51b. - 86 - MDO30 The second upper unit 52

has a structber tire whbdhnigheaser and sbaagedusi to 4(He VJ.cinity

GFFECH 0 DO ELBRE Py 2 JNSH1AL H B YA B, e
portions to be sprayed by the coollng water J.S bent downward.
.Therefore a vertical crack which is formed, from a lower
surface of the glass substrate 90, by the irradiation of
' the laser beam and the spraying of the cooling water, extends
upward and reaches near the upper surface of the glass

substrate 90.

Next,theglasssubstrate90is<nﬂ:inthesamenmnner

as Embodiment 1.

According'to the cutting apparatus according.to
Embodiment 5, the vertical crack formed right below the
scribing line reaches near the upper surface of the glass
substrate 90. Therefore, the glass substrate 90 is
positively cut after the breaking step which uses a roller

according'to the present application.



5 beamirradi ating optical system 52c and a notch
formng cutter nechani sm52d are provided in this
order fromthe side of the first upper unit 51. A
third upper unit 53 includes aELgser beam cooling 10
wat er receiving section 53a has’a simlar structure to
that for the second upper unit 30b according to

MDO30

Enbodi nent 3 does. The first lower unit 61 has a

structure in which the first upper unit 51 is

“inverted in vertical and horizontal 15 directions. A

second auxi |<Eabpdigidrgr Gvechani sm 61d, a pressing
roll er nmechani sm6la, a substrate holding roller

mechani sm 61c and a first auxiliary roller mechani sm
61b are préﬁhaéﬁ Fatthng aRRmrafypmoaes dnge tefEnpediment 2

firgr awd jrdfdent Qﬂﬁnﬂmaﬂxﬂﬁéﬁ Al erA®ithe ls_l_q{:é)% formed

| ower unit 62 has a simlar structure to that for

 secORd PEwSLagh & URe TRl Y (S Edisreihess t4p 48a, a

10

Coolﬂmsﬁa@@am &, the Ip&%@shlbnf@amdﬂdeaCBﬁ With respect to
opt i syste not orm.n

D iR Sesy be ah a dgy TaT B M & e cutter
S|dWh@blthaafwmsh tem@&euntb tﬁd gTdes tdub <t taverouniten the
63 has a.stru n h.the, .third, it 5 .
i s Pnegﬁﬁagrciférgb ICa#ﬁ%P g@#lﬁgun %Bﬁﬁg;Pﬁesgegagalnst
| owtheugilastl duisd tutese P 0 asein beaid coghney, wahen. the glass
r ecglu\fm @Q‘a%%cbb% @%@:‘1]:@(95&?91};9 %yé et}ﬂ BEescrlbed by the

_|Ilustrat|n an operation - cut
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apparates a*él@@rld‘tn@ #8apnttbgi vemtizalHeragkt éfrlghtthévelow the

'OpeééEhBﬁn%flJt_rlﬂ@ e%%%hb%gtéﬁ}gﬁ'bﬂtﬂ% uﬁﬁ%@’éﬂf‘ﬁa&é’ of the glass

Enbodi nent w | descri b reference
Fi gﬁlﬂésigatﬁ 88y iWIéltﬁg then §l|a§ Sf 6ﬂﬁ>§ar@ﬁea 9I00\F)@Ptg |da)§@ward

substrate
In the cutting apparatus according to Embodiment 1
of the present invention, when the scribing line is formed
by the irradiation of the laser beam and the spraying of
the cooling water, the glass substrate can be bent downward
. by preSsing the pressing roller 32a and the auxiliary roller
' 33a on the pressing side, provided in the breaking;unit 30,

against the glass substrate 90.
<Embodiment 7>

Figure 18 is aview schematically showing a structure

of a cutting apparatus according to Embodiment 7.

The cutting apparatus according to Embodiment 7 is:
- used for cutting a bonded glass substrate 91 for which a

pair of substrates 90 is bonded.
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of a bonded substrate. In order to formthe scribing
line,, first, the third lower unit 63 is slid to a
wai ting position, 10 which is at a side of an end face
portion in a scribing directio% (See Figure 19(a)),
and thereafter, the scribing i e is formed on the

| ower gl ass substrate by using the second | ower unit
62 and the third upper unit 53. This nethod of formng
a scribing Line i fefo

scribing 15 %ngughl?%' %ﬁ ass siﬁs?ggéﬁgg%gagéo?HbBalﬁent ’
to Enpduidesne IppeNeguide retil tliRe @hﬁﬁ@ﬂﬁmﬂﬂ@eﬁhﬁﬂlﬁe5l a
' n Eaéoﬂﬁpﬁbp Hnﬁ iPG3 S e?’lt'hq_litiouﬁp\é@" 1th?¢ 5’93'5_|1Qﬁ7er guide

I's a Sli an end face portion in a scribi
d| r@@ft;toms@efmg@r@w @i 61.26 EAECRE BV 4%% 62 and

I's HORAREq0AtRE WRRE 68l.ass substrate Dby using the

MDO30

second upper unit 52 in the upper unit 50 and the

third lower unit 63 in the lower unit 60. This nethod
of form ng @hécfh.ﬁbﬁguﬂ) 82 hsit el safree aseddifl rapigead unit 52

of f he | L
SUbSPAAFRS R PPRPTAE RS S I 0H5a tr e SPReF guide

sligaid B2 s d& 0b dduvh tshipataipler slindabid.of Tiae first lower

wai tin sit.ion whi iS a si. f nd f .
p_orﬂlfjﬁ $ t‘h%e cef‘?%f(ﬂgloa]elregplg 62 ?ﬁe R Thwsyer unit
uni 6362resasktadhed &oskte mbweheguhdadrb@ﬂeﬂ3380un5ttO_each

_Egcgé %%pg%%kggxpga&hggﬂemhlch is a side of an end

€ scribing direction (see Figure
19(c)). The first upper unit 51 and the first |ower

unit 61 oppegg ff’f P undle B!ﬂelﬁéi@déé@ Ité},%:l.ng roller
first auxiliar er nechani sm - 8

themgqbgwameSKm den§iEsk éﬂxw&éﬁaﬁu §Fhlé‘rf€ {nﬁshanlsm 51b, a

pr e§§b§9ra{:8|Ho@.rdlri%f@ﬁléﬂ}nééﬁaﬁ&§mt§1§: §86@¢kcond aux:l_l:l.ary

auxi liary roller rmechani sm51d respect;vel ROs
CherabLefaeshation jLfol ITHe DREERARESHR BhcF MeRBanLsm 51a has

pr esgé RGOk kelhictRaeRHE $Wablfor the presbshaic 1wt flefanism
rolézerln tclrx]an%lsrrgtmifppaer_lcd utnI}_ 30aStaccord1ng to Embodiment 3.
The £irst auxiliary roller mechanism 51b has the same
structure as the first auxiliary roller mechanism 33 on the
pressing side in the first upper unit 30a according to
Embodiment 3. The substrate holding roller mechanism 5lc
.is provided between the pressing roller mechanism 5l1la and
the first aﬁxiliary roller mechanism 51b. The substrate
hoilding roller mechahism 51c has the same stz_:ucture as that
for the substrate holding roller mechanism 45 according to
" Embodiment 3. ‘The second auxiliary roller mechanism 514 is
provided on a side opposite to the substrate holding roller
mechanism 51¢ with respect to the pressing roller mechanism
' 5la. The second auxiliai‘y roller mechanism 514 has the same
structure as that for the first auxiliary roller mechanism

51b.



auxiliary roller mechanism 61lb and are al so
respectively connected to the bonded substrate. The
first upper unit 51 and the first lower unit 61 are
slid in synchronization along the scribing Iine in

the scribing direction. 10 Acc&™ing to Enbodinent 7 MPO30

.of the present invention, when both sides of the

10

scribing line forned on the upper glass substrate of

the bonded gl ass substrate 91 is pressed by the

pressing roller nmechani sm6la through the |ower gl ass

15 substrat Gﬁ',het secopgenpgbasenstibseriate & ssttuuchlongin which
the el d Dy 1 bi0F Unﬁ"e%m%@oéaﬂﬁ R EdEE SRS B8 snvertea
i n& Forred on ass su strate are presse

by uneapvestmglr@it@tlmché&nwmam nacbaghsmh®2b, a laser
upPgs agll 2o éi@ﬁiﬁ%&ﬁtlftﬁf sly%vtpern% %er ana %&%B%mhﬁg cutter

cut al ong the SCFi ine” Fur nor e t
uppeechirassms B ﬁﬁ?epﬁﬂﬁlﬂﬁé mmbm@%@egtﬂbmm dihe side of
ar e tglt £ibRe Ropded sukstsnate is pinched between the

second auxiliary roller nmechanism 51d and the first
auxili-ary roller nechanism6lb at a portion ahead of

a scr iNﬁi ng Lnthi%@rmﬁJpér tihe s izll_gi.dl'lgldgﬂ' aclass bEagl/efooling
ore, en each of the scrihin i nes .on the upper

gl agfet?abg??a?élaﬂﬁ%%?{éﬁgﬁﬁs&g S580et: sPEuFRiEe o that
br oke, t10€ eecoadosmir ahii s oty accbrddny ts Embelidmens: 3 does.
prevent ed since an unnecessary f-orce does not work on

each part in the bonded substrate to be broken. 30

Furt her nor eThehixsit lopperugihdsl babsa rdimicang et hg which the

ocutelg B aPheR RN 3LE. RLBKERL 1R, DARlet MibPhbRiBontal
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from si nce t e flrs auxi
rrecﬂanegmlsnb ané senenﬁemlam@mml,fl%lm%@hanlsm 61d, a

chgggglﬁbglgog%ﬁ rﬁ@ﬁ'x&?ﬂgﬁ%ﬁg %’&réﬂ@?ﬂl@fﬁlg roller

ed above, bonded substrate i's
effm@Pbﬁﬂﬂymcéﬁcb?nGsﬁnﬁlFﬁé @uﬁﬁﬁﬁgrapﬁa#&ﬁasmechanlsm 61b

accQrdii%vided in this order from the side of the first auxiliary

roller mechanism 51b.

The secohd lower unit 62 has a similar s_trlicture to
that for the s.econd lower unit 40b according .to Embodiment
3. Acoolingmechanism62d, a laser beam irradiating optical
system 62c aﬁd a notch forming cutter mechanism 62d are
.provided in this-order from the side of the first lower unit

- 61.

The third lower unit 63 has a structure in which the
third upper unit 53 is inverted in a vertical direction.
The third lower unit 63 includes a laser beam/cooling water

receiving section 63a.

Figure 19 is a view for illustrating an operation'



5 to Enbodinment 7. According to the cutting apparatus
of Enbodinent 7, a pressing force upon a second
surface of the bonded substrate, which opposes a
first surface of the bonded substrate, is 10 novable
al ong the scribing line forned %h the first surface
of the bonded substrate while the first surface of the
bonded substrate is held. In this nmanner, while the
pressi for . i s noved .al ong t he scribi I
f or dqrg]r‘? tcﬁlgtecrlinrgsta@l?rrfaécélg CHE e sbucb‘{s]%r'%l%te,? .
a pressing force works on the second 15 surface of the
bonded subs t i.ch p e fiEs S ce
the bonded %{J%S?t%ff\gtger.' jfﬁgr‘g?%’r?‘é‘wgnb&é%dﬁ% én{%{n%'ﬁt?g Upparatus
whi eledog-djere tat Bubofitmenhe? sddilbbrgdesaeibedfwithafierence
t he f%ﬁ%@uﬁyﬁgpce of the bonded substrate and which

e

to. . : .
positivV extends a vertical crack extending from

MDO30

‘the surface of the 20 first surface in the thickness

direction ofy thesbongladneSHPHIRiEs 6N Wokk 051488 substrate

brittle substrate to cut the bonded substrate.

<Enpde rRended supstragere 22 pRAar fYQAOT BIP sHOW PG ine. .

- Strgghdie fhe tHiQAI Her Mintit 89 BNE1a4SES BbiaDt Ui tpodlition,
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provided. in the cutfing apparatus _according to. . .
EnbBBLADrS B¢ 6 19RO REEER L AT ARERELBR, oo TReD1Ing direction

stryekur gibaket he (ayht i agdappaiabiseaccahadi Bgrifbdng line is

Enbadi nrent 8 . is fhe sa as t.hat for
oxcLpETetron thd Bl PRGBS Pa TR S LToraThg
Enbodinmesz shdiske thB03 uphB@30nitvies br dhlkiisnge thpfisoBEorming
In e th . i i . -
|0 09, B8R Aol FPRE ool o soribing
predshmgon the glass substrate 90 according to Embodiment 3.

Enbodi n%?xtg s4econd lower

Next, first, the third lower unit 53 in the upper
unit 50 is slid to a waiting position which is a side of
anend faceporticoninascribing direction (seeFigure 19(b)),
the scribing line is formed on the upper glass substrate
by using the second upper unit 52 in the upper unit 50 and
the third lower unit 63 in the lower unit 60. This method

| of forming a scribing line is the same as the method of forming

a scribing line on the lower glass substrate.

Next, while the second upper unit 52 is slid to a
side of the third upper unit 53 of a waiting position which
ié_a side of an end face portion in the scribing direction,
the second lower unit 62 is slid to a side of the third lower
unit 63 of a waiting position which is a side of an end face

_ portion.in the scribing direction {(see Figure 19(c¢)). The
first upper unit 51 and the first lower unit 61 oppose each

other. Atthe sametime, the firstauxiliaryrollermechanism



5 roller and a cutter wheel tip 48a are respectively
pressed and rotated upon the upper surface and the

| oner surface along a line to be cut (line to be
scribed). Thereby, a scribing |line is formed on the
gl ass substrate 90 al ong the ™ 15%¢€ to be cut (line to MDO30
be scribed). 10 At the sane tine, the first lower unit

40a is slid below a pressing roller 32a in the

bre ng_.unit. 3 d ‘
pos cEParE T SPRE B P BLAs RS LB R kA R b8 essing
rol rel 182a madhansmpsﬁmmﬂeahdldﬂng sebbed-lﬁumikuarY' roller
opp 1 11
s e
subsechegishol @ldyg tbel areffulng er@éhﬁﬁcﬂw&@#% 6la, the
9l agspSYRsleat 80 1a 0 8 1Sl aHXEhLAL¥m" WIEr add2 Oe first

the pressing side and a second auxiliary roller 47a

ar eaprdgderyy soy lesningehaaicn AP grdssresagdser aesrggtively

- andghbhgeseeantds ahd bbakkar hbefrebet heryy. E&&'s&gupﬁéﬂamlt 51
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and a first auxiliary roller 46a are res ectlve
conBaEtidee Edrefelfeicund it paes bt o tion along

uni £8e38c25nang thaef i hstheoweiribaly ﬁ&&eataosnl.l din
synchroni zation in the sane direction (+X direction)

as the scribing direction by cutter wheel tip 48a.
Accor di ng t actebadhgeid EBbbAdmphesBiofgtheansesdentmwedntion,

30 al ong scr|b|n ne mhl e_t he.hal d
t he¥ LﬁPeEg Sﬁ%ﬁﬁs %o%esg 1n€hg%ﬁ%i?ﬁ§%e§e%9ttﬂg upper
s u bgﬂ.aas &summmmenemm le.as s snbbitmgtRo? hidmypressed

f or n?ngoés g‘i']pgg:éﬁg][ﬂ%yhi@rblne% a?lr:ls‘?n if&i%&éﬂ PHe lower glass

substubatvatehdhefuprer glags |9mbf$§r§tt@p1%ﬁ§ta’rl1m@akhﬁ gcribing
st efil_ng N tlﬂﬂ?rpr‘dc}ﬁﬂ %1%ét§td'@t’t?1ears%ﬁﬁﬁrn@( 'l%tself)brmed on the

si mul t aneous per ornmed. As a result, tinme of
cut prgrsgégssosupﬁgrgpet @r@ pressed by the pressing roller

mechanism 5la through the upper glass substrate, the lower
glass substrate is cut along the scribingline. Furthermore,
when the upper glass substrate and the lower glass substrate
are cut, the bonded substrate is pinched between the second
auxiliary rollermechanism 51d and the first auxiliaryroller
mechanism 61b at a portion ahead of a scribing position in
the scribingdirection. Therefore, wheneachof the scribing
lines on the upper glass substrate and the lower glass
substrate is broken, occurrence of chippings, fractﬁres,
etc, is'prevented since an unnecessary force does not work

on each part in the bonded substrate to be broken.

Furthermore, the cut upper glass substrate and the
- cut lower glass substrate'prevent the bonded substrate from
~ bending since the first auxiliary roller mechanism 51b and

 the second auxiliary. roller mechanism 61d hold the bonded



substrate can be reduced. 5 In Enbodinents 1 to 8 of
the present invention, when a scribing line is forned
on a glass substrate, the glass substrate is vibrated
such that a vertical crack which constitutes the
scribing line readily ext ends. 210 The fir st auxi liary
roll er mechanism 33 on the pressing side and the
second auxiliary roller mechanism 34 on the pressing
si de, q$hq!rst auxiliary roller mechanisnms 46, 51b,
61b anf e econd auxiliary roller mechani sns 47, 15

MDO30

. 51c, 61c can be omtted as approprlate accordlng to

the thickngsgs gegcga HS'QBE% a ghass, dbshrate is

which is inten bro As descri d above, ]
t he efvfdsgin tilyy et B UsingD the ettidned appagsitug according

prefier e Lihrditnent s of the present invention.

However, the present invention is not Iimted to the

. enbodi ments. It is understood that the scope of the
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present i nva&bbgamg 195‘|t)‘1e°§ﬁﬁ1:iﬂ§daﬂihﬁehﬁ:§6Qpﬁnl§)$d1ment 7.

-the claim i s understood that _those ski|le

ar't aP S Eo38e HPORE THHRN FOREOF AT %P%aeﬁtsugsecrate'

scopf ikasegposekhe ﬂm@tlmrﬂme o f tites WRRBW substrate, is
i nventi an en ech cal _kno e from

| horgablentiafS e rEEaBane: | B50 heiied SR EhE S 2l race
of blfetips esaded nventiare whi lesthmdérstonar-faae oft tiee bonded

cont ep) r%];:et:bseg%? ent IlQl‘Ufml ' Cﬂébﬁg a #ﬂ#ﬁ%gﬁ%;éﬁé{}%ﬁ@g force

appﬁlcatlons an 6 dOCUMENt S ¢
speéfmeatd aiongntheisced Hang éfiepehewvred on the Hirstesurface

appék%g ﬁ@ﬁl\%{%ﬁlﬁ% p%gﬁ!%ﬂﬁf E%EEE%HE{Q%E%& second
- 93"- § AL ‘APPLI CABI'T TV According to a |
bri surEageboir &he demdesy yyhgigmtmdvhich opposes the first
surface of the bonded substrate. Therefore, abendingmoment
which is generated when the scribing line is formed on the
first surface of the bonded substrate and which positively
extends a vertical crack extending from the surface of the
first surface in the thickness direction of the bonded

‘substrate can work on th_e brittle substrate to cut the bonded

substrate .
<Embodiment 85>

Figure 21 is a front view shbwing a structure of
-_bre'aking units 30 and a scribing unit 40 provided in the
cutting apparatus according to Embodiment 8 of the present

invention.

' The structure for the cutting apparatus according
to Embodiment 8 is the same as that for Embodiment 4 except

that the cuftin'g apparatus according to Embodiment 8 ‘uses



a brittle substrate cutting nethod of the present

~invention, 5 a pressing force upon a second surface

of a brittle substrate, which opposes a first surface
of the brittle substrate, is ved al ong the scribing

line formed on the first surfa of the brittle MDO 30
substrate while the first surface of the brittle
?ubstrate is held. In this manner, while the pressing

or lLang ot he scrlblng line formed on
theqﬁﬁrg?k%ﬁﬁg anﬁ % %ﬁ% brittle substrate, the

pressing force can work on the second surface of the
brittle subglraphg wﬁltfean%p%?%%ath%e ikl ‘fE.@rﬁ)o%H.He@&e 80f when a
the brittle substrate erefore bendi ng nonent,
whi SETESSING k&ne s Eormedaonet 191 s SLREETEEeeRD ofPRGSS1Ng

f r ot S ahisbh N d i die whddihe sbhi gk ness :ﬁagﬁdﬁmwfpressed
the substrate, can work on the brittle sub

tut andhaBated SpeanShratBPeA SOTEARS PO Shea IRFER SyTTace
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means oalRd a2 1AMRS Hér Ibrég cu%O (rlaams tQﬂFbeflCE(‘dn‘laieiiy CEI'hea:eby, a

brittle_substrate or ded strate

SUbSEFIPATEa I he S A R Graths s rioidrage of ajons tne

ei ghtinsheel beolcuer (1ing +toMP@3@crAbedngl i sh

transl ati on of amended cl ai ns under PCT Article 19

CLAIMS 5 1. (Arended) A brittle substrate cutting

syst em conpAitsting:sanee scimehi. m@eaﬁpasatmgWEncmmiﬁrﬁPaiiS slid

scr [ f [ .
CFREANA,H Pep ety 20,182 Lo LI A B LR g0 wnion

10 asm@@ktncgua,igpé;r‘ah@@rrdofabemwgl@m@fbthﬁtscerlblng line,

su bébrﬁ'ﬂaﬁt 2h9 E)g:etslggn\?ﬁfdﬁéhg 3bhnta ﬁ@@l‘b@t@:aﬂt’éeholdlng roller

breaki ng apparatus includes a pressing neans

pre48angoRPsEEOneRelr faldRe B! WHE brihd | g laRsst ﬁ&P@tr&te 20

therebetween.

While the pressing roller 32a and the substrate

.holding roller 45a are contacted to the glass substrate,
‘a first auxiliary roller 33aon the pressing side and a second
auxiliary roller 47a are respectively contacted to the glass
substrate 90 and the second auxiliary roller on the pressing
side and a first auxiliary roller 46a are respectively
rcontacted to the glass subétrate 90. The bréaking units 30
and the first lower unit 40a are slid in synchronization
in the same directidn (+Xdirection) as the _scribing direction

by cutter wheel tip 48a.

_ _Accbrding toEmbodiment 8, the pressingmeans ismoved
along the scribing line while the holdin'g means and the
pressing means oppose each other with a brittle substrate

~ therebetween and while a scribing forming means forms a

scribinglineonascribingline forming surface of thebrittle
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a first hofding means for holding the first surface of

the 15 brittle substrate, and a first pressing
controlling means -for controlling the pressing neans
such that the pressing nmeans npves al ong t he scribingMD030

line while the pressing neans TJPresses the second surf

ace of the brittle substrate opposing the first

surface of the brittle substrate mﬁth_the.first 20

sur fagfQfaddie Bhblblrgraubstdat &, 06l NG HEhdaby dfeaking step
first holdln% means, wherein a groove section Is

f or P8d the bré Eﬂés%ﬂh@trﬁﬁﬁn%f%U%EPEQﬁﬁm%@ﬁﬁﬁn&&ﬂﬂ%ﬁ??eouslY

MeaRerdoasdet 88N askut hein bfr&mﬂzd@téﬁ%idthe brittle
surface of the brittle substrate, the 5 line

opp&RinfFHate &aN BienFadused-2. (Anended) A brittle

substrate cutting systemaccording to claiml,

wherein the first pressjng contraqlling neans ,controls
the. pressi ngEBRROUTRNET Hato (e frite BFRG CREGHAY SRt 108, when

noves satrabdngheiser ibi Agrihédecomin Il ddre subsirdtal dithg glass

nmeans nd .t he pressin ans, oppose each pother with .

t ho SRPEIERLe SibotTRre T hor BRI BT 2 FripfRbotrgck which
(Arecded) tAtles tthiee ssuidtingt 4 icuet treaglidys eerbeadisor di ng

to claim1, wherein the first pressing controlling

-means controls the pressing neans such that the

pressing nmedhe figislts aohglate sellprngeichaaish 43 fon the
gr_' %E@siﬂ@f%i&é %H%@Qeé%ﬁh?%ﬁfi???%?%%&ﬁ 'rr@c‘Hanism 34

erein-the pressing neans is a roll _
bri PR Ehe pEeSSINE Euder s FiEeh aessbt 8rHy Tl @mmprchanisms

10 36, V1B Ciglt) ARAPFIES YD HIEANR 1 3 a@yCROVEYPmecharA sms 47,
brittle substrate cutting systemaccording to claim

3, WAEr ePhCt FETpPEs G TRERIRS | RPRE PREHI 1Y 24807ding to the

(DetRtie®hess and dimension of a glass substrate 90 which is

intended to be broken.

As described above, the present invention is
illustrated by using preferred embodiments of the present
invention. However, the preseﬁt invention is not limited
to the embodiments. It is understood that the scope of the
presentiﬂventionisonlyconstruedbythesdopeoftheclaim.
It is understood that those skilled in the art can arrive
-ataninventionofanequivalentscopebasedonthedescfiption
of the present invention and common general technical
knowledge from the description of the specific preferred
‘embodimenfs of the present invention. It is understood that

- the contents of the patent publications, the published
- applications and the documents cited in the present
specification, and cited as references for the present

capplication . and are incorporated by reference herein.



8. (Amended) A brittle substrate cutting system

according - to claim1l, wherein the breaking apparatus
further conprises a first holding controlling neans
for controlling the first 20 hgjgding means such that
the first holding means noves dlong the scribing Iine
while the first holding neans and the pressing neans
oppose each other with the brittle substrate

MD0G30

~therebetween. 25 9. #ypifduidd8, SWISTTEE GuiE | Ng system

10

i5

20

according to claim 8, wherein the first hol ding
controlling neans controls the first hol di ng neans

such that ttA%d‘dxrds_tn £bH BEiFRABSs UL t Bat &R inesystem and
i ne. . Abrittle substrate cuttin

scribjin
oy S CORTLEE bf ity HEa SR BT 108 MaiBd fF (e RBFAPRY tnvention,
MearsSp+é&s &ifi§lfbete dhon A S¥ddnld usedss bEFLbeltt E@.@ubstrate

ot BERGInBRRGSPS & EOeyUEes A bhpbFe Liparidate. is

Cut triovg:ds pdbaim aheosdrmglhg tine nfobnedheat eihe thierst surface
holgFﬂg%ngaan gsabg té%hfieé%e%ﬁ?g%%%jfaq&rfthl%rlttle
strate culTti 0

sub ng sys entaccordlng _
whesuibis taadgeoby dedalct | dn titsi S mamsdri whike thespressing force

hol q_' r‘tﬂo@g&%ﬁoﬁ‘lﬁiph%%riﬂgﬁ%ﬁﬁﬁ% P@%@%&%ﬁ%@b“ t&[s surface

not ~cont act e SCri I ne
subefr &he buititAg §V§5éﬁﬁé@co¢&ﬁn@rﬁ§sémﬁ'ﬁprPg can work on

WheEﬁb”sEESnHﬁgﬁPfQEetgf ﬁﬂéxﬂfiﬁ%ﬁa'éﬂbgﬂyéﬁﬁjWHldhh%pposes
first holding neans is_larger than that of the

pr e$8pn§ineansuriace sof (Hhe et e ks kupsbgrefore, a

CUt bbRBiBYShERLAECOKLEE pdoi€lvd 1) bxtMifILi vtéie;lcal crack
resslngeneans further conﬁﬁlses a second haql di

meaf¥ tERE1BIHF Y e BFRGP ﬁrﬁslfteonmn%]i’/? rté‘lcdt‘tﬁtgg figgection
SCrobi fige | suss trate f ide wdirkeehi Oite ath f01e hnlkhititate to cut

the brittle substrate.

A combination of a holding means and a pressuring
means can accurately cut a brittle substrate or a bonded
substrate while the substrate is firmly held by a six-wheel

roller or an eight-wheel roller.
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the brittle substrate, the second hol di ng neans and
the third 20 hol di ng neans being arranged in the first

‘direction from the pressing neans, and the breaking

apparatus further conprises a second hol di ng

controlling means for controltifg the second hol di ng MD030
means. such that the second hol di ng neans noves on the

first 25 surface along the scribing line while the

second hol di ng

third hol di ng neans rrm::omc'rt Im:tﬂe:a@ndsasurf ace al ong
the scribing line while the third holding neans hol ds
the brittle substrate. 30 16. A brittle substrate
cutting system according to CLaIMS 15 wherein the

second hol ding controlling neans controls the second

hol di ng means such that the first holding neans - 4 -
VD030 (damenideal sk borid thel sibet pbe Sudie gagy gitem comprising:

predeterm ned spegdiy rg?ﬁgﬁaﬁﬁgoﬁﬂcﬁﬁh% a scribing line

control ling nmeans con s the third hol ding neans
sucformdima meanrifr ROFBiRg #esxdbing Liee Py edsinff surface

nMeaRs MOE-idlt theubeadate);Mangd speed while the 5
second hol di ng neans and the third_hol din

. means _
oppose each? ofFRAKIRY haPﬁérBFPFtl%o%uB§F?‘§1189 the brittle
the%@b@%&&ﬂé allbng( AmRn@ed) bAnkr iltihkee substrate

cutting system accoyrdi Q claiml, . whe

pr essi ng negﬁg TFaf't Q%ﬁﬁ%?f%b?PPTBEEUFoﬁ??ﬂu%%T5135955&2_
neame atvadf or prbsbihgladsagondans faare obtinedped ke shbstrate,
tsﬁrela_tlblﬁn&ggll Iﬂge %I n¥ga lelzgnsgt I:E%IJJF Egﬁ.lggﬂgag ff’){rspcgﬂ:%%e of the
t he biriftttle sobditmg teeamed beifig i maegedna cengiredddngnmeans
oPPegt 8 b R inh! ERE FHHESLLAQdIAMING: REESSIAE pressing

neans.
acc@e@mwgmcpv;e@b@qmg the scribing line while the pressing means

presses the second surface of the brittle substrate opposing
the first surface of the brittle substrate with the first
surface of the brittle substrate being held by the first

holding means,

wherein a groove section is formed in the pressing

~means such that the pressing means does not contact with

a line on the second surface of the brittle substrate, the

line opposing the scribing line.

2; ({Amended) A brittle substrate cutting system according
to claim 1, wherein.the first pressing controlling means
controls the pressing means such that the pressing means
moves along the scribing line while fhe first.holding'means
. and the preséing means oppose each other with the brittle

substrate the:ebetween.
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1, wherein the scribing Iine form ng nmeans conprises a
| aser beamirradiating neans for irradiating a | aser
beamon the first surface of the brittle substrate

‘and a cooling neans 20 for cooling the vicinity of theM

portions of the first surface™ &f~the brittle D030
substrate where the |aser beamis irradiated by the
| aser beamirradi ating neans. 19. A brittle substrate

CUt L g T RRCRLILRY ! S BLEL . 25, 4B INELEI e oraing

nozzie claoing I hevhereiim thheoft itrdwe: umetasoms; \ntmelrte:oﬂﬂang means

| aser heam j |rr 0Qhin

on” St e G e M ORI ST mesns
A briallse sldrgt rtdtee scutithimgy shigteem according to claim

19, conprising a |laser beam cooling nedi umreceiving
section for receiving at |east one of the | aser beam

i rradi @ duridytle rabisigert e erh il divattiony areardiagg to claim
the §0Q}Hé3:931@q:' csNPBhe R B)CG B 1hRke- cooling

nozzl'e. britfle substrate cutting system

accordlng to cIa|n1 20, wherein the | aser beanicooling

nedigimy eG&ItHIRY s@GirdRte 22Ut iRV Rt eiepataaing tomclaim
t he reSS|n means. 22. A brittle substrate cutting

syst S BTESERT Feanghddeitn PRYSEESI i ng

nozzle i's nnvable along the scribing line. 10 23. A

16 ‘Sundr HHRHE SebnERYY PR O Ny st Pafif o c1ain

_ conpilsﬂ&uxﬂxndmehptesmumg'@@bmsrlme@h@nﬁsumgor
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formng a notch at a starting position of forming the
scribing line on the first 15 surface of the brittle
subst.r al®@elgxedA brittle substrate cutting system
according to claim 23, wherein the notch form ng

cutter nmechanismis integrally
8. {Amended) A brittle subhstrate cuttlng system according

to claim 1, wherein the breaking apparatus further comprises
a first holding controlling means for controlling the first
holding means such that the first holding means moves along
the sgcribing line while thé first heolding means and the
pressing means oppose each other with the brittle substrate

therebetween.

9. A brittle substrate cutting system according to claim
8. wherein the first holding controlling means controls the
first holding means such that the first holding means rolis

along the scribing line,

- 10. A brittle substrate cutting system according to claim

9, wherein the holding means is a roller,

11. A 'br_ittle substrate cutting system according to claim



novable wth the | aser beamirradiati ng neans and the
cooling 20 neans. 25. A brittle substrate cutting
system according to claim 1, wherein the scribing
line formng neans is a cutter. 25 26. A brittle

- substrate cutting systemaccorddng to claim 25, MD030

wherein the cutter is a disk-shaped cutter wheel tinp,
and a bl ade portion is forned in an outer

circunferential edge of the cutter wheel tip. 30 27.
A bt e ripstthg &l FedPst df & SHNHE G0 clai m

26, wherein a plurality of recessed portions are

formed in_ a blade edge ridge, portion of the blade .
bor ton ApER th L8 uREEER kP GGt RAY Ao AqeRge g olain
A brai t whersdhs tthat &oQuiditngngnesiyst dm ac beadiimgr.t o cl ai m

25, wherein the cutter is novable separately fromthe
pressing nmeans. 5 29. (Anended) A brittle substrate

cut tliang {Syrehdmdica drxli ngle tsobeltaiamelcunhdngigystwn according

o r%tg gﬁ.giﬁ' :[19 vﬁl%%erzt lai Qgﬁg&%@ec% ri@ §.0Hﬂ@d in the first
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pressi Ng means. suc at ~t ressing neans moves .
al ohgldiags oeabisnguchndhatti [ther K reitr Solddngi mgamsadees not

10 anpdihhe REeRSIHRG NRANHiHPASGecach other with the
bri ?:ltal e substrate therebél'?l\%gen gnd whil e the scribing

line formng neans forns the scribing line on the

firsy surtaget®t LHBstBatbtéer Ubstdpdom Hoctkdihg to claim
brittle substrate cutting systemaccording to claim, . th
1, Wier UPRTERB SBPi BiAGRaphatRR A Wiprisdsiad SAFRhd™ the
| i neirkerne nyideasankas fargenaghuhetiscs obitlg pieesbng means.
the first surface of the brittle substrate while the

first surface of the brittle substrate is held, and

20 tibe Wreskidad)abpariatilse tubshierteorptt $vg v gress ecpgrding

to claim 1, wherein the pressing means further comprises
a second holding means and a third holding means for moving
along the scribing line in a first direction and for holding
the brittle substrate, the second holding means and the third
hoiding means being arranged in the fi.rst direction from
the pressing means, and
the breaking apparatus further cbmprises a second
holding controlling means for controlling the second holding _
meang such that the second helding means moves on the first
éurface along the scribing line whilé the second holding
. means holds the brittle substrate, and controlling the third
h.olding means' such that the third holding means moves on
the second surfé.ce along the scribing line while the third

holding means holds the brittle substrate.

16. A brittle substrate cutting system according te claim -
15, wherein the second holding controlling means controls

the second holding means such that the first holding means



"means for pressing the second surface opposing the

first surface of the brittle substrate. 31. (Anended)
A brittle substrate cutting systemaccording 25 to

claiml1l, wherein thebrittle substrate is a bonded

substrate obtained by bonding4a first substrate and a4P030
second substrate, the scribing apparatus conprises a

first scribing formng neans for formng a first

scribing line on_a first surface of the

d .
S banflathe HRPEhE RN AG PR RGP YR 0. POPHELG RS SPeed
for aﬁarm@@e@ﬁ@cﬁamdﬁﬁgldbntg:dmmgmeanse@mbh:ols the third

~surface of the bondegId ﬁﬁgf‘tiﬁﬁ [ é&&he fmé§ﬁs and the

sur PaEeings TERESH SN ek
appgtah53nbrﬂa&asthevboadedhsups&datermlﬁed a@eea while the

subSerane hef S Frate s (e R B f B et anarg s ©2°

theobheakwmghapparatm$tﬂarBhbstrnteuuhsrabetWﬁgﬂ

- bonded substrate pressing nmeans for pressing a second

- 5 surface of the bonded substrate, a first bonded
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sub s al AmkpHeENA Mt leorubet aR kg FHE F19 & sart aggording

of tpe ?QEQGQ §HQ§EEﬁt@heaﬂgeEEEnE'héénﬂrﬁﬁﬁtﬁgr comprlses
controF means for control g the_first bonded

subgtfmzéttpr@siw means R ftlﬁ b hekding fteagphded moving

Isu bélfﬁbftmet! %&?‘B@.n{@elgﬂﬁea EgiVQSfbﬂs&n git8cthensand Hoigholding
I ne e efrTlrs onded subst.r ressin

or eLBEPHHTE 16 EBRALERF acbect CHRKD BORASHORASTT ARG he £1Eth

Oppﬁﬁﬂ.&ﬂnbhﬁeimﬁ sie:mgr faeengédtie abandedt subhsépmdsite to the

with th onded sgg trate being

helﬁiﬁ§$tﬂ%rPF %Pn Eﬁagdgéﬁbgf?ﬁ %nﬂoTﬁln% nmeans, 15

wherein a flrst groove section is formed in the first

bohggg RUBSILRLE DUESSLIG, TRANS CY M aLBB iR 1o c1aim

bon sUbStrate” pressi ng nmeans S not cont act
a l lnevrmreatrhehsmmb:sw flabe @rmiﬂﬂ méﬁaédc@lhlb’é-'l#%\ff é 1353’-"

thEbgéﬂ- f%ﬁﬁ@%{ﬁhg means for irradiating a laser beam on the
first surface of the brittle substrate and a cooling méans
for coollng the vicinity of the portions of the first surface
of the brittle substrate where the laser‘beantls irradiated

" by the laser beam irradiating means.

19. A brittle substrate cutting system according to claim
:18, wherein the cooling means is a cooling nozzle, and the
- cooling noézle cools the vicinity of the portions where the

laser beam is irradiated by spraying a cooling medium on

the first surface of the brittle substrate.

20. A brittle substrate cutting system according to claim
19, comprising a laser beam/cooling medium receiving section
for receiving at least one of the laser beam irradiated by

the laser beam irradiating means and_the cooling medium



the first scribing line. 20 32. (Amended) A brittle
substrate cutting systemaccording to claim 30,

wherein' -the breaking apparatus further conprises: a
second bonded substrate pressing neans for pressing

25 the first surface of the bomled substrate; a secondMD030
bonded substrate hol ding neans for holding  the second
surface of the bonded substrate; and a second pressing

- controlling neans for controlling the second bonded

subspratye dpbys $hieg coedAsdsner zilkat the 30 second

. bonded substrate pressing neans noves along the

10

scribing line while the second bonded substrate
pre@di-ng bréihdeprebabsataoyt Fing THT R ascagng to claim

‘bonged SHDSLIRkS. 20008 Imﬂﬁ&oﬂqcr@ﬂeauﬁfnmafvﬂmsectmn

bonded substrate with - t he second surface

of dife TRYRGLE §@B§FP§P&Yb£FH& ﬁE‘Pd PE;‘?SStlﬁ@ Y&E8fd

boded substrate hol di ng neans, wherein a second groove

section_is forped i he second bonded substr

pr e<éi-ng Hﬁ&%gguﬁﬂgﬁﬁﬁ?t? P SBtBh Y eteﬂ‘br?&? iy to claim

Ssubgr, atite P& B tihege debhsg does Leol s gentaicte allohgad e geribing
he first surface of the bonded substrate, the line

opposifig the second scribing line. 33. (Amended) A

brittle substrate cutting systemaccording 10 to

cl ai g‘ 34 b)@@?'&ié”aﬁﬂ‘&t%ﬁté@tﬁi@&téyﬂét"eﬂ%&da&%ﬁb@s%ﬁbmm

conpr ses a first contr ing nmeans for the pressing

nead$ , florreontheolsicrddingel e Serpdnpd&gangnliyiter comprises

- Pregshpg HeapsmiayClut bt ﬁé@héﬁi§ﬁ:QQPQQﬁmﬁﬂﬁﬁkfathh at a

i5
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pressi ng neans noves along the first scri |Eg lln%ﬁ?
whi Bgaphéng pesibberadf §85§‘FP§t%h‘i§q¥di%% §rdn first

t hegliFabebordedesybsktabesapegshte .neANs  oppose each
other with the bonded substrate therebetween,;
24, A brittle substrate cuttlng system according to claim
23,whereinthenotchfbrmingcuttermechanimnisintegrally
movable with the laser beam irradiating means and the cooling

means .

25. A brittle substrate cufting system according to claim

1, wherein the scribing line forming means is a cutter.

26. A brittle substrate cutting system according to claim
25, wherein the cutter is a disk-shaped cutter wheel tip,
and a blade portion is formed in an outer circumferential

" edge of the cutter wheel tip.

27. A brittle substrate cutting system according to claim
.26, wherein a plurality of recessed portions are formed in
a blade edge ridge portion of the blade portion with a

_predetermined distance.



and a second controlling nmeans for the pressing neans

for controlling the second bonded substrate pressing

means 20 such that the second bonded substrate

pressi ng neans noves al ong the second scribing line

whil e the second bonded substr@te hol di ng neans and MP030
t he second bonded substrate pressing neans oppose

each other with the bonded substrate therebetween. 25

34. (Amended) A brittle substrate cutting system

according to claim33, wherein the first controlling

- eans f@[b&ﬁ%tl@r§§5£ﬁﬁaﬂ@a@@tﬁim@riyéiéﬂﬁadddﬁﬁlng to claim

bonded substrate pressing . ne such tha

bondSy ipe Pt be BRELEF I MEEAGLe S6PRsRIE Ly hop Hhgbressing
firsdeanet.i bing Iine, and the second controlllng means

for the pressing neans controls the second bonded
substrate pressing neans such that the second bonded

‘subgr.at{ @mendsdli) ngy hrddrisler shibstazhtrgecut Bing M3G3EN apeording
'SeC%%d c%.% lmb 1ngv\}h Q‘glnsﬁhe( %

Z:eésgﬁlbt El:ﬁtﬁolling means

Qe
substrate cutt’ing Sy stenmaccor% to c

- whercentkrois ﬁhﬁsprbéﬁdéé g@ﬁgﬁrﬁpéhpﬁé§§l f§e BrREGHSYI means

10

and mb%ssswﬂg Mgeﬁl’sﬁgat 19L& JHESSkAE FPADS I RIing means
rollers Amended) A brfittle substrate cuttin

sysPaf 4BeoPEPAGLNG JRRIRT AEROSWRAK P IR Hrlé&s%h‘@ brittle
ma%ﬁb's%rﬁt%oﬂf{@i‘@ﬁetwé&i 3hd Anliet the s i@f Aine forming

cutting systemaccording. to cIa|n1 34, wherein the
pr e¥SPRG REEMS FReSEehbing. 13e° C(%Fg’r?dvé%)r.s GHAEACE of the

- SubsthataeCcdibsigas¥st em according 15 to cl ai m 32,
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wherein the breaking apparatus further conprises a
first controlling nmeans for the hol ding neans for -
30. A brittle substrate cutting system according to claim

1, wherein the scribing apparatus comprises a scribing line
fbrming means for forming the scribing line on the first
surface of the brittle substrate while the first surface
of the brittle substrate is held, and

the breaking apparatus further comprises a pressing
- means for pressing the second surface opposing the first

su:face of the brittie substrate.

31. (Amended} A brittle _sdbstrate cutting system according .

toclaiml, whereinthebrittle substrate is abondedsubstrate

| obtained by bonding a first substrate and a second substrate,

' the scribing apparatus comprises a first scribing-
forming means for forming a first scribing line on a first
surfacé of the bonded substrate and a second scribing line
forming means for forming a second scribing line on a second
surface of thé bonded substrate opposing the first surface
of the bonded substrate,

| the breaking apparatus breaks the bonded substrate



controlling the first bonded substrate hol di ng neans

such that the first bonded substrate hol di ng neans

noves along the first scribing line while the first

bonded substrate 20 hol di ng nmeans and the first bonded
substrate pressing neans opposé each other with the MD030

- bonded substrate therebetween, and a second

control ling neans for the holding neans for

controlling t he second bonded substrate hol din ngan%
suctplos? thad imsd %%&W%&&&&&%Bg?ﬁﬁﬁé%mgﬂa substrate
ma@ldﬂ@/aﬁlélmd&%c&amn@ Sl(z“lrﬂebl gd i ne while the

second bonde bstr te o] di ng_neans ang;1q§} q_
bonded subst¥ .ﬁe?ﬂ ihd am%?%%“% urthekAncludes a

A\ AN B A )

W t Eddwet bonded smmsﬁﬁaeﬁeept:hemhgtm £3@ BPesAing a second

ggi tg\t’b SUbStf he. BUt 3289 aysEEN accor%_i g 42 ncdead 'Wabstrate

hol digiglineaneancofibrohelihegf thetf ol eisidst ot dhe bonded

h0|clﬂﬂﬂﬂﬁﬁﬂ§ Sut %ﬂé“f;f?ﬁ Lfé%%l?&hggg6§8$§ ?tﬁeans for

- hol d+ag—reans |u S—ar on

10

scrigsnigdliliag shd fwsm%sﬁbﬁémtﬁopm%ﬁsnﬁd!reans such
the hpldicRg PRADE RN %h%sttti%t%eEQQQSQHQqﬁ‘é’ans moves along
e

sub
substtaserhbiag dgnfeyhd lecthe fmsigbepded subsigfe pressing

- SCrigRig: |gHeese40+nA a@cfohlde sw@%teabs eHbt bBﬁd&)ﬂSKS@Hstrate

15

according to ctaim 39 erein the_first bo
AT EOP d TRaAS TGS Phd o PERdCHoRaRgrate with the

subaﬂ@wsﬁﬁf&@@fmso&ﬂed ol etsate bBid. hfAldbivtthe first
n1accord|ng to claim 39,

whegded 5805, ChoRd 4858 3e hol di ng means and

t he second I:»msm‘ednswbstsatga:dmﬁeds@gtmds foemed in the first
CONYeyor S -ARs#ea el Pdddd & SHSH BLERCHEL L NG, SHSLETP bonded

acc

'Substﬂmﬁgﬁﬂ@l@Eﬁgsnagnmeam@ does not contact with a line on

the second surface of the bonded substrate, the 1line opposing

the first scribing line.
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32. {(Amended) A brittle substrate cutting system according
to claim 30, ‘wherein the breaking apparatus further.
.comprises: |

a second bonded substratepressingmeans for pressing
the first surface of the bonded substrate;

' a second bonded substrate holding means for holdlng
.the second surface of the bonded substrate, and

- a second pressing controlling means for controlling

the second bonded substirate pressing means such that the

second bonded substrate pressing means moves along the
scribing line while the second bonded substrate pressing

means presses the first surface of the bonded substirate

opposing the second surface.of the bonded substrate with




t he second bonded substrate hol di ng neans are

bearings. 43. A brittle substrate cutting system

according to claim 20 38, wherein a third groove

section is formed in the first bonded substrate

hol di ng means such that the fir8t-bonded substrate  MD0360
hol di ng nmeans does not contact with the first '

~scribing line, and a fourth groove section is formed

in the second bonded 25 substrate holdln%_neans,sucﬁ
t hatthen & ecemeh s WdResy cfudde Hoed g eld by

" not t¢Ntsatdoni Woddie S8athteC Hdlidigd means 44.

- (Amrended) A brlttle substr

te cuttlno
2 :

fl: A = Ovo

to clai m43Y¥F J
sectdedniDbbnaaa Ul d et d pmtsshngdmhwmtdlnthat the second

h0| %&%ﬁ?gngﬁ{];ﬁ %r erss{:l.tnr,%; Irr]leE-n derssﬁogrgo(%%_eaél.e%&'tﬁrh line

CU—ouiotidt eSSt LY IICO.IID, altu— U111t

-w(ﬁdntﬁefheStawnﬂaqﬂQBVEebeuﬂedmubh¢mm&¢Ath@heneOPPOSlng

secqnd ho RSt lding neans is larger - 11 -
© VDO %% 3 pidy LA section of the second
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bonded substrate pressing neans. 45. A brittle

SUDS{ 218 YHNIATE N0 ACEBEIERG ! Suel 81075 (3 according |
reans and

whereéi'n t ans an
t he ts?e@éﬁémséBst wla@@ewetla;? - Helakes sWbpd Gat ey qutitdng system

di r%trrjp(irise%l angi the Jdﬂt%ioﬂciﬂdomﬁﬁnlsl PSr otk i ssing means
second Scribim ine and ne briftle subsirate

cut oA cepirakling: hhe £hhstikeuded, suhstrals, prgssing means

Subsfdoa enkel @h&gfﬂﬁgﬂsb@m’e@ fungtdatonded sithhg means moves
subStrate ho

bri AHeRd E]L%;??.:Fé?écirﬁ s“r ethuv l f_fo.r g gr|1 d%ﬂ%strate

fir siolaamdedeasssid ahe fitrests ibogdedassb sthdat b e sesoing means

bonded substr [ essj.n Lea .
appglggtggse_le_ EEI Stndk w:L{h 9 %:Q%deﬁqg]f%g?ﬁltl%uﬂn?%sbetween

mearsidf or 't he hol ding means for controlling the third

bonded SUbSEr QESQHS' géHEr&ffﬁg%é hajr the tpri_”e\,sglng means

for controlling the second bonded substrate pressing means

.such that the second bonded substrate pressing means moves

along the second scribing line while the second bonded

- substrate holding means and the second bonded substrate

pressing means oppose each other with the bonded substrate

therebetween.

34. (Aménded) A brittle substrate cutting system according

to claim 33, wherein the first controlling means for the

pressing means controls the first bonded substrate pressing

means such that the first bonded substrate pressing means

rolls along the first scribing line, and

the second controlling means for the pressing means

controls the second bonded substrate pressing means such

"“that the second bonded substrate pressing means rolls along




.10

~along the second scrlblng I|ne
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bonded substrate hol di ng neans noves on the first

surface along the first scribing line while the third
bonded substrate hol di ng nmeans hol ds the bonded:

substrate, and controlling 20 the fourth bonded

substrate hol di ng nmeans such that-the fourth bonded MD0O30
substrate hol di ng neans noves on the second surface

al ong the second scribing line while the fourth bonded
substrate hol di ng neans hol ds the bonded substrate. 25

46. haneededd ABribinde Idmestrate cutting system

~according to claim45, wherein the third controlling

means for the holding neans controls the third bonded di

sub$tratl@meadsidigh s gehstrat e RRttHny chibgg:r‘?&b gecorcing
subgiy a1 o3t NgHEB@AS, thkh elﬁclsrcsboha@deeusulns*altat pressing
hol di ng neans$ and the hond 30

pr eSSECPHG 84 Vs
thl&@lggﬁi;olllng neans for the holdlng neans controls

the Tourth bonded substrate hol di ng neans such that

the fourth bonded substrate hol ding neans, the second
bonded < @imetizidd Al Pr-itDe39ubdiotalt e g utbing &yd teleaccording

firgt bqnded subshy PLESS LG IBANS neARKE 1@t 4t BEnveyor.
pr edet 617 ne

hol di ng nmeans and the fourth bonded substrate hol ding

means oﬁpgf.‘g_t%i@hsﬁﬁg@fa%t&f%@%rﬁ%d’x@h@lg 20 claim

t herebet ween. . brittle substrate cutting system

~accéidi Wéilefr@leu ztuhm PE2SSiRgr BEANEhA St B BeakdRded

substrate pressing neans noves in the first direction
" 10 thetsecond oonded i
subs$fratl ' b7

al ong dNeirk BIZStwl'ﬁﬁfellbﬂﬂge br@&klﬁgﬁpgﬂt&tﬁfg fﬂii“dler comprlses
substra _,f %eans for

bon@edt $EH & B
SUbS:bh&ﬁ:@lh.ﬂJn@l mgenﬁaﬁst rmmmi Iaxﬂdsytrfadre Bn@lldim tnhens such

15 BELLTERSHRELE 3 Snbla Lflld SO IRAMY ikl hBGes along

the first scribing line while the first bonded substrate

holding means and the £first bonded substrate pressing means

oppose each other with the bonded substrate therebetween,

and

I_ a second controlling means for the holding means for

controlling the second bonded substrate holding means such

that the second bonded substrate holding means moves along

the second scribing line while the second bonded substrate '

holdiﬁg means and the second bonded substrate pressing means _

: oppose each other with the bonded substrate therebetween.

39. A brittle substrate cutting system according to claim
38, wherein the first controlrling means for the holding means
controls the first bonded substrate holding means such that

-~ the first bonded substrate holding means rolls along the



direction fromthe first bonded substrate pressing

means and the second bonded substrate pressing neans.

48. (Amended) A brittle substrate cutting system

according 20 to claim 33, wherein the first

controlling neans for the presding neans controls theMD030
first bonded substrate pressing neans such that the

first bonded substrate pressing neans noves along the-
first scribing Iine and the second controlling neans

f or fiespressibigaddise .catd ol s t he second bonded 25

substrate prgssLagoHBaASH Ere 1 tméah% $8¢00Kle hIdEIthg means
substrate pressing neans noves _a 8 t he. second

scr |cmrh1'gro § peedagd hendedgu Eﬁ%@ﬁ‘%f“é’ans such that

hol dif J@mans MAdehesubktshtBoRdedifghpddnd erqiieS $ilRGg the
nmeans oppose each other with the bonded substrate

5 t herSARAMR ST YHES i1 scribing 1ine 30 form ng neans

forms the first scribing line on the first surface of

e & e A e S TR

mearss , offpaseireddie dtiert Widnhled esuierided es blvdiddaige means and_
ther elfeets\,lgc?ond bo%defdgg?.\ I%Q:% tl'ﬂ) ?gr Sn%r' k3:'&3”Q‘ollers

[i ne orm ng neans e secon | ng I né on

10t he. second surface of the bonded substrate. 49.

('Arreﬂde(ﬂ B%l?ﬂ%egﬁb§ﬂbé§:%aéﬁtfﬂﬁ§ .@st@ﬁ nﬁ%ordlng td claim

conpri'sing steps o formng a scribi

ng
i n8%n whengist témffaer@toflwnaie@r |5tqh5§f§d'-l§stht°érfjén9aﬁ‘&ans and

(b) arLakidihd Modddd i sshste @ioqcﬁlngmem@ $6&i BoRgeyors .
line, and 10 the step (b) is perforned by a breaking

apparatus for breaking the brittle substrate al ong

15 the scr |2!b'bﬂﬂt'til’éesubbhﬁabéeéﬂfﬂgngp@%&hw%dd?ﬁdidﬁﬁ toaclaim
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E{ |ets3tsql ’g%ggﬁe%’]s f pressl:I I?:u%nc'le s% scurﬁ-x 1ng mteans and

the second bonded substrate holding means are bearings.

43. A brittle substrate cutting system according to claim

38, .wherein a third groove section is formed in the first

bonded substrate holding means such that the first bonded

substrate holding means does not contact with the first
. scribing line, and _

a fourth groove section is formed in the second 'bond.ed

. substrate hold_ing means such that the second bonded substrate

© holding means doeg not contact with the second _scr_ibing line.

44. (Amended) A brittle substrate cutting method according
to claim 43, wherein the width of the third groove section
formed in the first bonded substrate holding means is larger
than the first groove section of the firsi bonded substrate
" pressing means, and the width of the fourth groove section

formed in the second bonded substrate holding means is larger .




15 a first holding neans for holding the first surface

of the brittle substrate, the step (b) includes the

step of: (b-1) controlling the pressing nmeans such

that the pressing neans noves along the scribing |ine
whil e -the 20 pressing neans pridsses the second MDO30
surface of the brittle substrate opposing the first

surface of the brittle substrate wth the first

surface of the brlttle substratezgglng hel d

Eé‘@ﬂ_dolhoggegesubstrate

for$%ggghﬂduﬁdym55|ng 725 means such that the
pressi ng neans does not contact with a line on the

second surface of the brittle substrate, the 1|ine
opposs n@ gtk bubgtkiane. cﬁﬂtlfxg\mdemt) Fodinidiriee to claim

sub trat cut.tin tho 0 i ,

V\/ner W?’r?& é'tneﬁﬂ? :.'[fs%‘in?:1 I nl%% %a{e 5& eaén%vnﬁggéﬂ eans and
t he reesscogd rmbns&ratter;gretémusg: mebnﬁgndvenen\mfiest Warection
first, mﬁ qhggﬁ{@%gssc@ﬂ%ﬁ 195835&5&‘%%‘9%@509&%%5&%@ line,

ot héf tile substrate therebetween. -

‘MDO30W@ Bhe Pabhbedubs tinate catddbst $uf ker iwtipr comprises

et @ogh‘?&ﬁhf)ghﬁgd db £ AR 4 1KY ﬁl'eﬁn%hﬁnétaﬂfo(tﬂ:'tl‘) bonded

il0
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i ncludes the ste controlling the pressing nea
suclsubshratieeh ol rsg ﬁgaﬁﬁaﬁﬁp@#ﬁqw gPsﬁ'g’ltdﬁélg fhebrittle

SCr iy Jdtae. 1p2thd Bibbt! @iswhstioal i ting fetbed bonded
according to claim,Z 51 wherein the preSS| g
r ol |S8tbs e g3 PLESFANG: PeadiFh &y, tiec a ﬁ,ggl substrate

accgm@gg;ﬂgnm&aWSm aia,whereln t he preSS|ng neans is a
conveyor.

e substr
accor ding ¢ 46l BPRRESDS, AEParA e Lo O g OMEAAS SFs % thr
beafddi@ro]]ﬂ.:ﬁ@ méirs dicedihe holding means for controlling the

third bonded substrate holding means such that the third
bonded substrate holding means moves on the first surface
along the first scribing line while the third bonded substrate
holding means helds the bonded substrate, and controlling
the fourthbonded substrate holdingmeans such that the fourth
| -bonded substrate holding means moves on the second surface
along the second scribing line while the fourth bonded

substrate holding means holds the bonded substrate.

46. (Amended) A brittle substrate cutting system according
to claim 45, wherein the third controlling means for the
holdlng means: controls the third bonded substrate holding
means such that the third bonded substrate holding means,
the first bonded substrate holdingmeans and the second bonded
substrate pressing means move at a predetermined speed and
the third controlling means for the holding means controls
‘the fourth bonded substrate holding means such that the fourth -

_bonded substrate holding means, the second bonded s_ubstrate



56. (Amended) A brittle substrate cutting nethod
according to claim49, wherein the step (b) further

i ncludes the step 20 of: (b-2) controlling the first
hol di ng means such that the first hol di ng means noves

along the scribing line while Yhe first hol ding meansMP030

and the pressing neans oppose each other with the
brittle substrate therebetween. 25 57. A brittle

e T EHENERBE BT 21 e aade L SpBp TR te Pressing means

-'Contnrcojd |4y thaephedseterolidiedy spesds whicke t bla¢ thérd bonded

first r g e LRI lsi.ne.

e, SR MERRhe B ae CrRE hen s AL LR Bt suierate

cI aiml1d&ihg weenei pppleechekdiingthenngitls the ddraied substrate
rittle substrate cutting nethod

accor 9ﬁ§§%k¥%%42|n1 57, wherein the holding neans is a

conveyor. 60. A brittle substrate cutting nethod

‘accofAi RY phq +¢hal Ehbét%tewe&f@m gt e ih HAb BRI tcS claim
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a bearin 61. (Anended) A brlttle substrate cutting
et Rdd HBEBPPge £4Tetaparded sphstdat eaPEpEsiRY medns moves

sectiimpR HeS Hidstedilediiod id1%hg RoldistgonBarRs Sithg llne
that the flr%t holdln% means does not 10 contact with

the scribi ngPfi 7ECOB2 PoRdsd sipsttabs drass g FpAgS moves in
met ke ageertdidigeoa iendiabongl theherieisn she ibidigh ldhe, and

t he groove cti he, fir Iy hol di ng ,mean
s larger t%g ﬁﬁ%igieth%u T E%F %:ﬁgl §% W further
( Arerchgot)i s& sba iftitttdn Bubéedanﬂ:sdméther@ohémgdieammaddmg sixth

to %'o%'d@dé@ub Pé@é%o %ﬂﬁ?éél FAOHY YRR £ 8 Kbl ding the

t he “"scri bl ng
conpriigdd e substrate in a direction opposite to the first

direction from the first bonded substrate pressing means

"and the second bonded substrate pressing means.

" 48. (Amended) A brittle substrate cutting system according
to claim 33, wherein the first controlling means for the
pressing means controls the first bonded substrate pressing

- means such that the first bonded substrate pressing means

" moves along the first scribing line and the second controlling
-means for the pressing means controls the second bonded
substrate pressing means such that the segond. bonded
| substrate pressing means moves along the second scribing
line while the first bonded_substrate holdiﬁg means and the

first bonded substrate pressing means oppose each other with

the bonded substrate therebetween, the first scribing line
forming.means forms the first scribing line on the first
surfacecﬁfthebondedsubstrate,thesecondbondedsubstrate
helding means and the second bonded substrate pressing means

-oppose each other with the bonded substrate therebetween



a second hol ding neans and a third hol di ng neans, for
hol ding 20 the brittle substrate in the first
direction fromthe pressing neans, the step (b)
further includes the step of: (b-3) controlling the

second hol di ng means such that 13 he second hol di ng MDO30

means noves on the first surface along 25 the
scribing line while the second hol di ng means hol ds the

‘brittle ubstrat and con roII t he third_hol di
meariid SHEr HHARA 8 RHT HOP R MM A SETBR TR second
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sec@EutiHifAaleénealwhget e-@od shirfigeki o tMa benddd@ substrate.

third holding nmeans holds the brittle substrate. 30

64. A brittle substrate cutting nethod according to

cl ai4n. GHmentiyd) Abrhetitembeirdlte owt utegmehbodt epmpfrising

cont oII|€¥% tQ@ second hol di ng neans such that the

firs *hél I'ng nMeans 16 - MDO30 and the second hol di ng

means nove dﬁ)afpﬁ@d@@éﬁnﬁﬁ@dbspEe@lnea@@ Ty |9uiRface of

theaﬂyrrg:gl%dsu SiGh that the third hol ding
reSS|n

nmeans an ‘means nove at the predetermnned
speed while (ﬂaﬂéo%w Hot 8§ theaid sdig il eng the scribing
hol diiR@ 5 a#g@Ns oppose each other with the brittle
substrate therebetmeen 65 (Anended Abrittle .
substrate cO}iF ¢ Y @& Anpakgng apparatus

mefﬁﬂbi@&kﬂﬁgsﬁi&ﬁrmﬁ%ﬂ% ﬂﬁb’@lsrahﬂe aufdrrgsthelébmblng line,

di r ection a% ng.the scribing Iine and.further
conpri ses a—gﬁuEEEEE&E&L&Qﬁgﬁgﬁgﬁaﬁﬁfégaﬁﬁph hol di ng

means for helpiragsihgendand Ebe midxss iad ehensacond surface of

directi Slt ) the first direction fromthe

pre%% 1iitle ‘s8¢t e substrate cutting

met hod accoadfngst wcldding m48nswier diodding thefirgt surface
'nCBEd%iet%E:ﬁ&ﬁ%?s%%st&%ié) irradiating a | aser beam

UITe 'S SUT T AUT
the step (b) includes the step of:

{bh-1) cdntrolliﬁg the pressing means such that the

pressing means moves along the scribing line while the

pressing means presgses the second surface of the brittle

substrate opposing the first surface of the brittle substrate
with the first surface of the brittle substrate being held
by the first holding means,

wherein a groove gection is formed in the pressing

‘means such that the-préssiné means does not contact with

a.line on the second surface of the brittle substrate, the

line opposing the scribing line.

50. (Amended} A brittle substrate cutting method according
to claim 49, wherein the step (b-1) inecludes the step of
moving the pressing means along the scribing line while the
first holding means and the pressing means o'ppose_ each other

' with the brittle substrate therebetween.



of the brittle substrate; and (a-2) cooling the
vicinity of the portions of the 20 first surface of
the brittle substrate where the |aser beam is

irradiated by the | aser beamirradi ati ng neans. 67. A

brittle substrate cutting nmethddt according to claim  MD030
66, wherein the step (a-2) is perfornmed by a cooling
medium 25 the cooling nmeans is a cooling nozzle, and

.the cooling nozzle cools the vicinity of the portions

where the laser beamis irradiated, by spraying a

coolging (FRediddBoNathe: i 1Ssubstiace cak ting ethéd @ccording
substrate. 30 68. A brijttle sybstr tgtcuttin ne%ﬂpd + of
accUIHG D A3 ai'fhe AR e STFR HE sHep qGEHeT She step
per foy@eh i iy kRsefrdaaing mehadi aichgeheantheaptessing means
i ncl udes the st of recei Vi at least one of the

| asér®-bearf- i F1hdi egdzrﬂ&ltnr?eql Ser beamirradiating -

17 - MDO30 neans and the medi um sprayed by the S _
cooling NQzaly '1e6§;ubA§9é‘&%t J::St%i'gﬁtrﬁé{ﬁo&u%ééé@d hof c1aim
according to craim 58, efelrn the step of receilVving

at |5dasthegrea roftich@ressdmg Helggm s raadialiledr by t he

-l aser beamiirradiating neans and the nmedi um sprayed by

10

15

20

the cooling nozzle is performed by a | aser ] .
bearfifcodt barg tidei anbrEeatei AgtsirgiBathedReFRrdHsp to claim
bearg CQpld G iTRHL PrRC8INY RdaHRCLIOR idhrRMAIH €

separately fromthe pressing neans. 10 70. A brittle
substrate cutting nmethod according to claim. 68,

whersai n 2t be-i¢eqli BLBOZELE botPDNghhetRbONgddwiing to claim
scribin line. 15 71. A brittle substrate .cutting
et Fda "ReTsidh S STESSIRG 862 drorh AR Wk ( a)
further includes the step of forming a notch at a

startin si,tign of formng the scribing line on the.
fir§§'sgfggﬁge§@ the brittle substrate.

.56. (Amended) A brittle substrate cutting method according
to claim 49, wherein the step (b) further includes the step
of: E
| (b-2) controlling the first holdin.g means such that
the first holding means moves along the scribing line while
the first holding means and the pressing means oppose each

other with the brittle substrate therebetween.

25

30

57. A brittle substrate cutting method accoxrding to c;aim
. 56, wherein the step (b-2) includes the step of_controlling
the first holding means such that the first holding means

rolls along the scribing line.

58. A brittle substrate cutting method according to claim

57, wherein the holding means is a roller.



20 72. A brittle substrate cutting nmethod according to
claim 71, wherein the step of formng a notch is

performed by a notch form ng cutter nmechanism and

the notch form ng cutter mechanismis integrally

movabl e with the laser beam ivrladi-ati ng means and the MD030
cooling 25 neans. 73. A brittle substrate cutting

net hod according to claim 49, wherein the step (a) is

per f or med a.sc line . formn nd. 30 .
Phe Sor Pobig tiiResPBr e b nearbng BERERE deoifing to claim
bri t37,e wiighstimatieeC Hicllidig grateaods a@ice @ dioagretywzcl ai m

73, wherein the cutter is a disk-shaped cutter whee

tip, 18 - MDO30 and a blade portion is forned in an

out &0 .ciar buniftélentiibbtretigecoftihe methed a¢unﬂding)to claim

75. br, { Eat d t
Palh B dTE HRIRIRY BB A R B on

- are formed in a blade edge rldge portion of t he bl ade
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por t\Ei'lon %n‘ia%d%d)pﬂqg%tte{l@ Q@l@ @r%tt%n&gtti@g rr%‘lﬁ{d& Elc@mrdlng

substrate cutting nethod according to claim

‘whertei alake 49y WBRTRANMH NIV S EBSILADR| 45 pouFethan the First

pr e$gi1ed ng R@R%s Shch( ARBRded): Aibkitt hbe a3HBSheahe does not
cutting nethod accordlngB to claim49, wherein the

st efOPBACF ity 6hs FREZPABIsiAGS 15 means such t hat

t he pressing neans noves along the scribing line while

eacfiZot ReP Hi hCURRD R EET LAty R AERRRgY Lo clain

_andswhlwaetb&nsthebWﬂ@thlmﬁ‘ﬁmﬂrgﬂqpmmansﬂﬁmnnfomm@d on the

ubstrata B ARAE AR SRR R o Tt T T meone:
according to claim
63. (Amended) A brittle substrate cutting method according
to claim 49, wherein the pressing means moves along the
scribing line in a first direction and further comprises
a second holding means and a third holding means for holding
the brittle substrate inthe first direction fﬁ:om the pressing
means, ' .
the step (b) further includes the step of:
(b—3)controilingthesecondholdingmeanssuchthat
the second holding means moves on the first surface along
the scribing line while the second holding means holds the
brittle substrate, and controlling the third holding means
such that the third holding means moves on the second surface
. along the scribing line while the third holding means holds

the brittle substrate.

'64. A brittle substrate cutting method according to claim
63, wherein the step (b-3) includes the step o_f controlling

the second holding means such that the first holding means



49, wherein the step (a) further includes the step of
formng the scribing line on the first surface of the
brittle substrate while the first surface of the
brittle substrate is held, 25 and the step (b)

“further includes the step of pri&sing a second MD030

surface opposing the first surface of the brittle
substrate. 30 79. (Anended) Abrittle substrate
cutthgtgpthod ac

co rlqirg;bm snal“mA' ?Frl d speed,
bri t11% subs?ra? Aaed® Subed a?ep5 A el By °P
bondamy cs»utbs‘brlattag, thaeaistmphpdiing peatoraveth fhay the third
LSRR AEREAS ek Ser DDAl B0 Gpf prodeteminea
subﬁne@t@whtlﬁe thei P ognd gpakding reamsr padsthefihrird holding

5 SCI IR} fo@wb@'sﬁg g58fs B@ﬁeff-orxb‘l A ér% SHID Whpstrate
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line on a first 5 surface o he bonded su strate an
a sé@ﬁﬁ@hﬁﬁﬂQQWm)llne fornming nmeans for fornming a
second scribing Iine on a second ' surface of the

bonded substrate opp05| the first surface of the
bonded JdFsPOgAd A Jg?) substyrate pREE SRS Hed according

firsio karded 4910W&@E%hhattﬁep¢ﬁ%|sﬁggnﬁ@ﬁ&sf RoviseSSl Y First
t he eco d su ace f t he, bonded. subst

fir dei BusE, 1R HOruPRRs Tubend Xtk Samprises a
fIr§bu&¢mfBOEdEﬁgtﬁEﬁﬂ@hﬂﬁﬂEsﬁbfthah@ldlﬁ@ené&ﬁﬂ)ﬂﬂ&'hbldlng '

|ncI de steps_of :. breaki t he.bonded su
aloné'tﬁrlF%%gtS&H%Frcrlblng Egrg gnanbr%%% ﬁg t?P 5'the first
bondédestgheonr fremaltbrgptirkesisgcomwdnscri bing | i ne, and
controlling the first bonded substrate pressing neans

such that the first bonded substrate pressing neans

mové$ -aPohglithée seuhpingteiowt Wng aathod iacsorfimdgedo claim

Subibﬁa%ﬁerein the step (a) includes the steps of:
| (a-1) irradiating'a.lasex'beanlon the first surface
of the brittle substrate: and
(a~2) cooling the vicinity of the portions of the
first surface of the brittle substrate where the laser beam

is irradiated by the laser beam irradiating means.

67. A brittle substrate cutting metheod according to claim
66, wherein the step (a-2) is performed by a cooling medium
the coolingmeans is acoolingnozzle, and the cooling

- nozzle cools the vicinity of the portions where the laser
-beam is irradiated, by spraying a cooling medium on the first

-surface of the brittle substrate.

68. A brittle'substrate cutting method according to claim
67, wherein the step (a-1) is performed by a laser beam
irradiating means and includes the step of receiving at least -

oneofthelaserbeamirradiatedethelaserbeamirradiating



20 pressi ng neans presses the second surface of. the

bonded substrate opposing the first surface of the

bonded substrate wth the first surface of the bonded
substrate being held by the first boded substrate

hol di ng nmeans, wherein a first Igtroove section is MDO30

formed in the first 25 bonded substrate pressing
means such that the first bonded substrate pressing

means does not contact with a line on the second

sur fgaE Hfatthet ot Wy FRTael Bhehe meeobbusimpzle-
the first scribing line. 30 80. (Anended) A brittle
substrate cuttlng net hod ;accor di n to claima49

wher® n & hFrtdSk PHE SAFpAPaPHE T 1T tfﬁ%vh%o%??"gégng to claim

seccmd peded nsuhst $8d e dF esskigingass Ifecﬁsmroeﬁas bEgthe laser
first _surface of, the banded

subé%eraaft érrgﬂaagege BridHoRASH AL ArEAAS R ’d’r%&'eﬁélﬁn%nd the
for malidimngprehedser ahe sosline nafzAlkeiboqsietbrmed by a laser

substrate; the ste o] further i ncl ud 5 t he .se d :
. SD d ﬁltl‘noc_{ I f“%gg‘ )n e?%JFVlnc%nt ro%l S 191'9@ laser

10

pressiy reans | ng fie second
bondmhnsftmm.’lmatgempdssm imegeivdng sechion h@tmrbﬁebse(s@m@rately
bonqﬁq I ans noves along the

scri ng%%' *ﬂﬁ%#& ﬁgﬁggggnd bonded substrate

pressing neans presses the first surface of the

bong%g QURSLEREE ;Qbeegaﬁen&;w d&@@ﬂ%é%é&%ﬁﬂ{g e claim

bonded substrate with the second surface of the

bondéd wheseinttdeperadingneanle {ndasEloriapeagdthe scribing
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subgtjn,at e pressing means, wherein a second groove

section is forned in_the second bonded substrate

pressing means such that the second 15 bonded

substir, atAebﬂﬁ(E%iEnguBEﬂﬁétQCt&Stfm{g Gyt dlldddi:c&.rld t® claim

ool AR R b n 2 DALY S4B 42 Brmang

a notch at a starting position of forming the scribing line

on the first surface of the brittle substrate.

72. A brittle substrate cutting method according to claim
o 71, wherein the step of forming a notch is performed by a

notch forming cutter mechanism, and _

_ . the notch forming cutter mechanism is integrally

movablewiththelaserbeamirradiatingmgansandthecooling

means .

73. A brittle substrate cutting method acdording to claim
' 49, wherein the step (a) is performed by a scribing line
forming means, and

the scribing line forming means is a cutter.

74, A brittle substrate cutting method according to claim

73, wherein the cutter is a disk—shaped cutter wheel tip,



81. (Anended) A brittle substrate cutting nethod
according 20 to claim80, wherein the brittle

~ substrate cutting method conprises the steps of:

controlling the first bonded substrate pressing neans
such that the first bonded subst% ate pressing nmeans
noves along the first scribing line while the first

MDO30

- bonded 25 substrate hol ding nmeans and the first bonded

substrate. pressing.neans ose each other w.th t .
bonditl: SuBSEYIR 20 Adlebat hEEC ahd Lot o1 (g LHe Smontial
secotbdhonteths ubst reat evlpreglsstiimy.  neans such that the
second bonded substrate pressing nmeans 30 noves al ong

the second scribing Iine while the second bonded

substT atfe tltdiley sibatsairdcrhtingcoathbdmieeprding to claim

5 Subsif atg e RIHESS] Etgﬁﬁﬁbe 8\5&2%%%?%%%@_ B%%8%g%ré N&rmed in
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bonded substrate " there _ . )
(Améndetnda edget FadgabPoradenc @ ithe nelade mesbiapngith a

to gJrRidB&GmMhet eiixthestep (b-1) includes the steps
of: controlling the first bonded substrate pressing 5

means such that the first bonded substrate pressing
means . ol taliengubberktestustinPimgthodeicaiiing to claim

control ling the secqnd bonded bstrate pressin .
mearid -SURH THAE PRI EZHINBBARLG SSRELPEALY TrULLPRgressing
neamsanr=al | s al ong the second scribing line. 10 83
(Amended) A brittle substrate cutting nethod according

to claim82, wherein the first bonded substrate

pr eg9i.nd Amewgiesl Jah b it Isesohd tbehdeduttibsy mettdhod according

br i o7 SLeRCRD el LR Ny Aa)f GERAIEdk fhe pressing
means such that the pressing means moves along the scribing
line while the first holding means and the pressing means
oppose each other with the brittle substrate therebetween
and while the scribing line forming means forms the scribing

line on the first surface of the brittle substrate.

'78. A brittle substrate cutting method according to claim
49, wherein the step (a) further incllides the step of forming .
the scribing line on the first surface of thebrittle substrate
while the first surface of the brittle substrate is held,
aﬁd . :

the step (b) further includes the step of pressing
_a.second surface opposing the first surface of the brittle

substrate.

79. {(Amended) A brittle substrate cutting methed according
to claim 49, wherein the brittle substrate is a bonded

substrate obtained by_bondiﬁg substrates,

the step (a) is performed by a scribing apparatus'



to claim82, wherein the pressing neans is a conveyor.
85. (Amended) A brittle substrate cutting nethod
according 20 to claim 81, wherein the pressing neans
is a bearing. 86. (Amended) A brittle substrate
cutting nethod according to tl& M 80, wherein the
step (b) further includes the steps of: 25 (b-2)
controlling the first bonded substrate holding means

MDO0O30

.SUCh (SP% rﬁnq failr%tri%g%deij Sg% tarla.ﬁtlg: q:mgr cge%nms_ e brittle

bond@@bstx¢$¢rate hol di ng neans and the first bonded
substrate | e

ronded subsiy s £ 20 WY SpBREATRs"2aRREI D80 HiddkdBeribing
sec dirirbiorg are ango Seraf ermhpy di r@lwﬁa@rg@g.mgt hipetpm a first

5 Secafigh-hondest %Hgsﬁéﬁfﬁ@d@hﬁé%t@%a@¥8§n&|%ﬁ{}?g line
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second scribing line while the second bonded
-subsﬁCf’%I‘Fé‘%B‘ieGPﬁgf%éﬁéfW 2HeEcbRarhBhRed-inggn.a second
VDO 3 - £54 H2S IoFat Be P 158 D Gl IRANS 1P ng@sgﬁght@é heir i Surface
the bonded . supsirate therebetween. 87. A brittle

sub&ts dt¥ RRdsty s d Secording to claim 5 86,

wher ei n t he 3eepsdp 2] bi-N¢l Udespéheoshe@p B a first bonded
control li the flrst bondeo sUbstrate hq neans

SUC rgLe 0 = g ¥ d surface
rol lcsf ahertgartda&i ﬁubstratelamc'hg firsteboaﬂddmrﬁsrt)fdtmgoldlng

t hem%%%%go g%i%dl.n%uggérﬁ S'IES ngge or:rl:e@ﬁs b‘c,’cH’F ’é gggstrate.

the STULUITU UUITUT UrracrcmoTraur ity feans

al ong t he sdabendtepri(br-ag tLlnnéudes tAebsrtht-‘eof
bstrat .
substrate cytLh E&Qnggnﬂpéj ggg%ﬁ' %t?ﬁ%lﬁé ”hl@K the first

wherein the first trate nEans an
t he ssaddidddAfedasdbbreakingote rig)rriﬂaﬂnw@rsérﬁdqa @deng the
15 8RcADHtihe ngulshieat gngutti ng nethod according to

claim 87, wherein i rst_ bonded substrate hol ding .
means and controlling the Ffirst bonded substrate pressing

means such that the first bonded substrate pressing means

moves aleng the scribing linewhile the first bonded substrate

pressing means presses the second surface of_. the bonded

substrate opposing the first surface of the bonded substrate
with the first surface of the bonded substrate being held

by the first boded substrate holding means,

wherein a first groove section is formed in the first

bonded substrate pressing means such that the first bonded

substrate pressing means does not contact with a line on

the second surface of the bonded subsirate, the line opposing

the first scribing line.

0. (Amended) A brittle substrate cutting method according
to claim 49, wherein the breaking apparatus further
comprises: '

a second bonded substrate pressingmeans for pressing



t he second bonded substrate hol ding neans are

conveyors. 20 90. A brittle substrate cutting nethod
according to claim 87, wherein the first bonded

substrate hol di ng neans and thg,second bonded MD030
substrate hol ding neans are beafings. 91. A brittle

substrate cutting nmethod according to claim?25 86,

wherein a third groove section is forned in the first

bondegl skbst f aberfdbdi fg FRANG.SHEH dhet+ihe=1 1454
bonded substrate hal di ng.nmeans does not contact Wi th

the first stFPBPRE ‘?frrﬁ%ed st reder aldivgneascfpgholding

i's feHaeskddnd hQ1seLan b Horle bhordde & Ubsh s at£r ol di ng
means such t at th%biﬁfond baonded, substrate hol di ng
WA ety

means does n i bing line.

592. (ArendedheA bgétdh® Spheissdng Cutdntifo IEid®d means for

~accor ding 23 - NCDSO 0 C|-I 86 mh-reln the w
oI 1g e sedond n 5110 PLOS ST

dth
g means such

bonddeais Utbst $a¢cmdh¢:|odudreg‘i EHHESI&SE|I&]‘€€B§1‘J.HQ‘ hl&lantfshleoves along

: 'fl rsgh‘agggg\_{glﬁscitﬂn%nwﬁglyﬁ; zraégp %r}ﬁﬁ%decf'ggﬁt [aLee pressing - |
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15

=T w_tw P\

Dl ||g nmedirts, artag U1riec—vwWiuat I Tourtirygruuve

secﬂm%ﬂnssnxﬂﬂﬂﬁﬁ|th¢r@nSQQOﬁurﬁandedfsmbstb&n@ed substrate
hol qﬂﬂ}ﬂ)mqstﬂes Qe%ro% t.ﬁ:l}adl:é '}:e_c' %%eo%%n%e%o%%bstrate ‘with

sectTom of he—secondbonded substrate—presstng

mearfdle FRcond)surfases gifs thhet donded Fpbedied¢ being held by
accql r!&doqldclb@d@a %le%%ra%e&ﬁe%stﬁ% fldaSls, bonded
at

sub

pressing neﬂh@rﬁéanapﬁwap@ SECEVEN seﬁtﬂpﬂqﬂSdipm@ﬁnﬁn the

al oRGdoifl hibhaba saiydtinG d p&@samelgtrh@afs@m tﬁﬁf:'th‘lé‘gecond
riftlie supsirate cuttl ng netno

[in nd the
fur &é&&ﬁ%ﬁi@i&é&ﬁéﬁ& MAR§ 09 HAAALP R WAL a line

~hol dinnighd BireheardadeaH €1d bbnboades ssubstr, alte: NohdbRGosing

mea respectively for holding the brittle substrate
i LRe FEFRRY GEEAbLPgn1ePsm (he first bonded

_ substrate pressing neans and the second bonded
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Subgtlr_at(%m@;_ﬁgai)% bq:%_%r'?:s_l.e substrate cutting method according

to claim 80, wherein the brittle substrate cutting method

comprises the steps of:

contrelling the first bonded substrate pressing

- means such that the first bonded substrate pressing means

moves along the first scribing line while the first bonded

substrate holding means and the first bonded substrate

pressing means oppose each other with the bonded substrate

‘therebetween: and

contrelling the second bonded substrate pressing

means such that the second bonded substrate pressing means

- moves along the second scribing line while the second bonded

substrate holding means and the second bonded substrate

pressing means oppose edch other W:Lth the bonded substrate

_therebetween




the step (b) further includes the step of: 20 (b-3)
controlling the third bonded substrate hol ding neans

such that the third bonded substrate hol di ng neans

noves on the first surface alongg the first scribing MD030
line while the third bonded substrate hol di ng neans '
hol-ds the bonded substrate, and controlling the

fourth bonded substrate 25 hol ding neans such that the
fourth bonded substrate holdlng means noves on the

b I LI .
he TourCh el KR PR ST Mol ang R0 sbooraing

bondgdcéﬁﬁstﬁatewheﬁegn th$mﬂnﬂedhnA bintflbdesubsérsteps of:
cutting net hod a650rdi g d Ofﬂ@t M 3RaeWN eS8 pressing

step (b-3) imctudesthe—step —controtrAg—the

3 t hi meadh garts fhetr she fard tn%omacﬂassm@tmtmpzxerﬁesmg means
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t hi rxqalklgncaqd;@bﬁerqtﬁ:&olsdﬂqnqrga&sinéh dd rst - 24 -

e second
bonded sub&epire ldiagds ithe ﬁﬁﬁﬁ@dw@@@déﬂ-éubstrate Pr6551n9

pr edRiaerTERed ﬁ:@@@dt@@ectolﬁ@x bBhadacoms £ 04+ 0% EBA N g means

for @ hol. di n nmeans controls the Ttourtn ponded
subﬁeﬂjﬁe_ﬂ&ﬂg_&&_eaﬁé&@“@uﬁ?rﬂ%ngr HePEourth 5 bonded

substrate hol ding neans, the first bonded substrate

hol di_ng n d, t.he second.bonded substrate essin ,
moaltd TR AE h T PP A L peQU R v e d APPREding

bon&edclsuhsmaat@hh&bdnnghﬁe&arsanﬁohhedf@Ub&hrﬁ&&d@dessing

Egggtr%te Eolgln% neaas OE@pae e%c? o%her “‘tﬁgg € ans are

subgpiAdegscutti ng met hod according to cIa|n1 80,

wherein the first bonded substrate pressing neans

noves in the first direction along the second

scr BBi ngAmended} A tivd tddeoadbbbnded cubstrgime tvogsscagrding

neaps B4R BH, ﬁﬂ@gfi&.ﬁsﬁ:hgi 5ggggeﬂg%gagst bg i Egéveyor.
scribing | ng, 7 |

further
85. (Amended) A brittle substrate cutting method according

to claim 81, wherein the pressing means is a bearing.

- 86. (Amended) A brittle substrate cutting method according
to claim 80, wherein the step (b) further includes the steps

of:

{b-2) controlling the first bonded substrate holding

means such that the first bonded substrate holding meahs

~moves along the first scribing line while the first bonded

substrate lolding means and the first bonded substrate

pressing means oppose each other with the bonded substrate

therebetween, and controlling the second bonded substrate

holding means such that the second bonded substrate holding

~means moves along the second scribing line while the second

bonded substrate holding means and the second bonded



conprises the use of a fifth bonded substrate hol di ng

nmeans and a si xth bonded substrate hol di ng neans

respectively for 20 holding the brittle substrate in a
~direction opposite to the firse2direction fromthe MDO30

first bonded substrate pressing neans and the second

bonded substrate pressing neans. 96. (Anended) A

brittle substrate cutting nethod according 25 to

cl ai FERALTR BRI HEPI Meafise prEPSCon | d iy ttidh the bonded

seconghs beRLedBUDShE B&-RT €SS Ng neans such that the

first bonded substrate pressing nmeans noves al ong the

first scribing line and controlling the second bonded

subsd7 at® Hf LSSl GURARS LS 'é:@ltﬁtg.%%t intekﬂﬁotﬁeﬁeegrggﬂgggo claim
sub a ressi neans _nmpves e ScCri ,
51 neéé\h %&p Fpgs?t%r{@e&}sﬁﬁgﬂlg?'é Isdiemy o fredgrtrolling
and e fﬁrsstb&mm@umg&?&&tlgomm§ Infeﬁufgegﬁtah 10RI08Re first
eac t he t ed substrate therebetween
Che BN sHbEBFREE NHSIPG TR HF FodnS SR CEREFSEoribing
scr ilginey, zﬁdrcwﬁmﬁallhmgetha Qheoﬁﬂrﬁénﬁémféﬁﬁh%?aﬁé“holdlng
bon a t sg bstrate
neagrge%%g%‘%l ggggngﬁgo 3nds u%ng?gt%u% %%J’%ﬁgg means
10 oppewd leach ctchdrhanisedrarie stonideichg substrate
t her ebet ween and the second scribing line formng 5

nmeans forns the second scribing line on the second
sur féce A drifthdepsrbiedratpseutiténg method according to claim

87, wherein the first bonded substrate holding means and

the second bonded substrate holding means are rollers.
15 7

89. A brittle substrate cutting method according to claim

.87, wherein the first bonded substrate heolding means and

the second bonded substrate holding means are conveyors.

20 90. A brittle substrate cutting method according to claim
87, wherein the first bonded substrate heolding means and

‘the second bonded substrate holding means are bearings.

91. A brittle Substrate cutting method according to claim

25 86, wherein a third groove section is formed in the first

bonded substrate holding means such that the first bonded

substrate holding means does not contact with the first
SGribing line, and '

afourthgroovesectionisformedinfhesecondhonded

30 substrateholdingmeanssuchthattheSecbndbondedsubstrate_

.holdingmeansdoesnotContactWiththesecondscribingline.

92..(Amended) A brittle substrate cutting method according



10

15

20

25

30

- 23 - MDO30

to claim 86, wherein the width of the third groove section
formed in the first bonded substrate holding means is larger
than the first groove section of the first bonded substrate
pressing means, and the width of the fourth groove section

formedintheéecondbondedsubstrateholdingmeansislarger

than the gecond groove gsection of the second bonded substrate

pPressing means.

93. A brittle substrate cutting method according fo claim
80, wherein the first bonded substrate pressing means and
the second substrate pressing means respectively move in
a first direction along the first scribing line and the second
scribing line, and the brittle substrate cutting method

furthercomprisestheuseofzithirdbondedsubstrateholding

'means and a fourth bonded substrate holding means

respectively for holding the brittle substrate in the first

direction from the first bonded substirate pressing means

and the second bonded substrate Pressing means,
the step (b} further includes the step of:
(b—3)controllingthethirdbondedsubstrateholding_

-means such that the third bonded substrate holding means

- moves on the first surface along the first scribing line

while the third bonded substrate holding means holds the
bondedsubstrate,andcontrollingthefourthbondedsubstrate
holding means such that the fourth bonded substrate holding
means moves on the second surface along the second scribing

line while the fourth bonded substrate holding means holds

-the bonded substrate.

94. (Amended) A brittle substrate cutting method according
to claim 93, wherein the step {b-3) includes the step of:
' controlliing the third bonded substrate holding means

suchthatthethlrdbondedsubstrateholdlngmeans the first
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bonded substrate holding means and the second bonded

- substrate pressing means move at a predetermined speed and

the third controlling means for the holding means controls
théfourthbondedsubstrateholdingmeanssuchthatthefourth
bonded substrate heolding means, the first bonded substrate
holdingmeansandthesecondbondedsubstratepressingmeans
move at the predetermined speed while the third bonded

gsubstrate holding means and the fourth bonded substrate

"holding means oppose each other with the bonded substrate

therebetween.

95. A brittle substrate cutting method according to claim

80, wherein the first bonded substrate pressing means moves

-in the first direction along the second scribing line,

the second bonded substrate pressing means moves in
the first direction along the first scribing line,
the brittle substrate cutting method further

comprises the use of a fifth bonded substrate holding means

and a sixth bonded substrate holdlng means respectlvely for

holding the brittle substrate in a direction opposite to
the first direction from the first bonded substrate pressing

means -and the second bonded substrate pressing means.

96. (Amended) A brittle substrate cutting method according.
to claim 80, comprising the step of controlling the second

bonded substrate pressing means such that the first bonded

_substratepressingnﬁansmovesalongthefirsfscribingline

and controlling the second bonded substrate pressing means

such that the second bonded substrate pressing means moves.

.along the scribing line while the first bonded substrate_

holdlng means and the first bonded substrate press:r.ng means
oppose each other with the bonded substrate therebetween,

theflrstscrlblngllneformlngmeansformstheflrstscrlblng
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line on the first surface of the bonded substrate, the zecond
bonded substrate .holding means and the second bonded
substrate pressing means oppose each other with the bonded
substrate therebetween and the second scribing line forming
means forms the second scribing line on the second surface

. of the bonded substrate.



