ey

"~ be cut into a -predeterm ne
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'MDO30 DESCRI PTI ON The present invention relates to a

brittle substrate cutting systemand a brittle -
substrate cutting nethod for 10 cutting a brittle
substrate by forming. a scribing line on the brlttle _
substrate and breaking the brittle substrate along - MP030
the .scribing line. TECHNI CAL FI ELD BACKGROUND ART 15 '

20 BRI TTLE SUBSTRATE CUTTI NG SYSTEM AND BRI TTLE

SUBSTRATE CUTTI NG NETHODQ?}ECE ﬁﬂpstrate needs to
i'splay apparat us

i ncludes a flat.display panel (e g., aliquid
CfySEﬁhT@ﬂEebUBQTﬁhﬂﬁ”@U?T§ﬁ a¥Y§§ﬁﬁ'ANB”BR9&9 E'gugegRATE
di spl ay panel) The f panel 1s manufacture )
by bondi ng two brlttle s@%@%lﬁ@egEFEQ@., two gl ass '
substrates) Wien a display panel is nmanufactured,

size.- Generally, a scribe line is formed on the

brittle substrate (scri®iThg$¥ep)FIFM next the |
‘brittle substrate ‘is broken . along the scribe line

formed (bre ste

T th the brittl | ”
substrate b %8 3FH%W@ﬁﬁ?ﬁﬁﬁ%gg§i¥8F§E16§§§F§ e substrate

cuttunglagpayatmsenniwht&httaepambsaﬁaaetbunglh@aﬂéthod for

eac oppo, each per si de and
&@%Exg% gpmsltr%evel L eﬁw %fy #I?? g‘ Spdi PeHEPINd fine on
cuttmﬁgbheeﬂkel$M%$¢E§i@tanmtmweaﬁmmm thoe Borihg substrate

asgiégénghélggr ﬁbgﬂfﬁé substrate and a roller

whi ch pT esses on the glass substrates
inparallel wth the scribing line formed by the-

cutter  wheel. The cutti ng aapas@YSAENt S

A display apparatus includes a flat display panel
- (e.g., a ligquid crystal panel, a plasma'dieplay panel, an
_orgahic EL-displayepanel); The flat display panel is
.manufactured by bonding two brittle substrates (e.g., two
glass sﬁbstrates)- When & 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 (breaking step),

thereby the_brittle_substrate béingrcut.

_ W002/057l92A1disclesesacuttingapparatusinWhieh

a pair of cutting heads,.each head Opposing each other on -

an upper side and a lower side, is provided. Each of the

.pair of cutting heads includes a cutter wheel'for-forming
'ascribinglineonjaglasssubstrateandjarollerwhichpresses
androllsehtheglasssubstratesinparallelwiththescribing

.linefOrm@ibythecutterwheel.-Thecuttingapparétuscuts



MDO30 a bonded substrate which i s manufactured by
bondi ng the pair of glass substrates. The cutting

apparat us disclosed in the publication 5 rotates the-
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roller of each cutting head prayi ded on the upper. S|de

and the | ower side while each rolTer is pressed MD030

- agai nst. both sides of the scribing line. to exert a
‘shearing stress. (a bending nonent) with respect to

-t hea%ﬁ@é@%u'b's@?a@@ v?@f(?h 19l RSS. FULSLF &Y %yal% ﬁcgiﬁg the psir |

scribing line is fornmed 10 -. si nul taneousl
cutPgrgaﬁéélSﬁpséééﬁeéuttlng head on "each glass
substrate, which constitutes a bonded substrate In
this manner, each gl ass substrate is_cut.

In
cutting ‘apparat U det PPBad aitH St s pLbF e datm aﬁe “pylication

.therbeadEIgjﬂDﬂBDleMQﬁkéa@HQmﬂﬂﬂﬁgH@&@@hb@ﬂ&ﬁﬁ@@%heupper

| h b |
For eae o 18e 1RGP arre gt be b ep T {pBel nRraRasd foainst

.'thebohhcknésscﬁﬂthecscnmbmﬁgthﬁngHﬁS&x&&hSéraheSrlng stress

é{%em:{ @&BSHQHEQ Wlmgts %%%S noct eeggxr:‘%b%n% lhlne on each

suf i cl ent earl force W tl respec

scrub#ng Iﬁnéstrhus widre ra vertscaibcngckllne is formed

Con§£huﬂ£éﬂ@oﬁ§fy3?%m/' {épewﬂé%im%% :%%%%fﬁ& head on

substrate I s shal erels a pOSSI
each? g £ seuBEPs Br2te leJWét cgéS‘éééutaﬁ@I ?oeded PPstrate.

Wieth, ar 181 denediger pasddwnyofs 4 heugl asscsupsteate is

cut, the cut side edge portion droops since t he cut
slde . edge portion is not held. An unnecessary force

:is appl|ed1th@chh@1@b®®@éﬁ£¥ﬂ§d&§b£&6é@ﬂn&@@ﬁﬂﬂﬁldelon

es the drooped side edge portion. Therefore,
her ?’Snéﬁsagﬂ%ﬁﬂft ‘50568 S ERRE SRR Tt E FEaEke ypnding
an wobjhiguee div eotiighit whblre) especkckbihg. 15681 fifged on the

i There is _al so ssjbility that .chi i ngs,.
fr}g HE St ¢ nﬁlﬁsoccﬁ?ggfajﬁﬁsenedy§ whén ‘?’ﬁ% gﬁi&ﬁkness

Si dtlle@’g@morcm orhe oot tsubdierenek f aciewatvieah ithe hending
momentdoesnotexertasuff1c1entshear1ngforcew1threspect
 to each scribing 1line. ' Thus,’ when a vertical crack.

_*bonstltutlngthescrlblngllneformedoneachglasssubstrate
ﬂlsshallow,thereuﬁ‘3p0551b111tythateachglasssubstrate

- may not be accurately cut.

When'a side edge portlon of the glass substrate 1s.

lscut the cut side edge portion droops since the cut side
edge_port;on is not held. An unnecessary force is applled

to the glass substrate during the cuttiﬁg procéss"by_the

-droopedsideedgeportion‘ Therefore, thereisapossibility

thatthésubstzateiscutjJ1anobliquediréctionwithrespecf
~to the scribing line. There is also a possibility that
chippings, fréctures, etc may occur at an end face when the

fcut_sidé_edge portioﬂ.cbntacts‘the'end'face which is the™



~for. efficiently cutting a brittle substrate wthout

MDO30 -cut portlon of the glass substrate. The present
invention is made in view of such problens. The

obj ectiive thereof is to prOV|de a brittle substrate 5.

cutting systemand a brittle supstrate cutting nethod MDG30

"'chipplngs in the brittle substrate and fractures, etc
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in the brittle substrate. 10 DI SCLOSURE OF THE

| NVENT! OB-As B bl epsubstat guﬁgugee system accordi ng
to the "present invention includes a scribing
apparatus including a scribing Iine formng means for

formng a sg&ihieBent!idienks ordhs Aatirist v sai bacgif pAoblems .

brittle substrate and a bhreaking apparatus, for

br edRPng® URETAVPL tPETERbsEPat® ATHG the Retibiqigsubstrate

| i nEut’M]ﬁdjesjﬂstfllﬁ ahicﬁ&(lb&gt&m%a[s@b@?crlaﬁ@ ddesiag Ifqétﬁ@d for
ressLn ro press]n
PRt L M et e e Bt e et athOdt Hffoings

'oppmsltmptﬂnatzaffsusstsatEassdofraimnrﬁsItdur Subshedieittle

al o F? sgribing line while .the first surface of
t he T&%substrate is hel d, thereby the '
above-described. objective of the present invention

bei ng achi eved. 2§A6¢BEHRAINEC TAEDN LG BYPSrat e

cutting system of the present invention, "a pressing

" force upon a second surface of the brittle substrate

is moved alongitheseihded {d IE%ttlfr:&’._;r 2pdon aQ:JdrrcﬁLtng o the
surface of the brittle substrate whi'le. the first

SUrfERCBE WHEEN T dPe 146est RaBETiB1RE| WPIFAEUS igrcluding

Secont Sy faf @ 1oRPFSirdd nhhechinkStosUrbatengfatderiving line

brittle subs trate In this nman while t ressi_ng

n
For¥ BT T NS T26Er PBi AGPTT hBLP oF HEAEEALT helAG 1 (br eaking

surdmeerofus héobr brekeinguhsta aseitthe pupssiagef atefg the
if;é%%”ufﬁhtfhﬁ§e ﬁ%ﬁ%gglﬁﬂ{f%meaklng apparatus includes a
| firstpre531ngcontrollingneansfornmvrng51pre331ngf0rce
upon a second surface of.the_brittle substrate opposing the
first. surface of the brittle substrate along the scribing
“line whlle the first surface of the brittle substrate is
'.theld thereby the above- descrlbed objective of the present

1nventlon being achieved.

.According'td a brittle substrate cutting system of
.thepresentinventian,apressingforceuponeasecondsurface
.of the brittle substrate is moved along'the scribed line

formed on a first surface of the brittle substrate while

'second surface opposrng the first surface of the brittle
substrate In thls manner, while the pressing force aiong
"the_scribing‘llne.formed.on the first surface of the brittle

substrate,thepresSingforceisappliedtothesecondsurfaee_

1the first surface of the brittle substrate is held, this



. the scribing |ine positively extends in the
'thlckness direction of the substrate to cut the

of the brittle substrate, this second surface opposing

the first surf ace of the brittle substrate..

Therefore, a bending nonent is-applied to the brittle-
substrate such that a vertical ,crack extending from MD030

brittle :substrate.. According to a brittle substrate

cut Ufngh@’bc'fffl%]pé suﬁo%etr%rt%se@hagnygagwrguﬁég%ebrgg‘sisﬁ%g the

10

‘15

20

25

30

appar at us na
f or TpresAuTf adrer 5 skekd igilicares brathe Hfieptifore, abending

urt her I nclu a pressin

subgbrahe;i b2 dd £8tnhal i naneanss £ L5+ HeLdh NG attdertical
first surface of the brittle substrate, wherein the

fi r SE2CHr 8BEEPAGLRBNE TN | §HRy SFEaRs Ny 1e6nPPEE tElely extends
preiﬁhﬂgaﬂEﬂBEne§§@ﬁrbﬁ@hohhﬁfEh@%ﬁﬁ%lﬂ@%@ﬁ&)cuﬂﬁﬁﬁ§brlttle
along, the _scribing line 15 while the first holding
neaﬁgbgﬁa ?ﬁe pressi ng means oppose each other with

the brittle substrate therebetween. According to

.a. brittle sgbstrgtg gyttlgglggften1of t he

sen
invention, a pressing means-i ﬁnﬁ%&F%ﬁ%ﬁﬁ;%ﬁ? | system of
scrtbengr¢$em¢ ¥rorevedi an, tthe bmeakla@répparatushMay further

bri bs [ | dj.n ans_hol ds
or1 b eaBbsl 2L Rl ot 158 LS00, TR0 DA race
pr e85ithg hrddris pridesionaee; sedenl surfakding mehes forholding

bri %Eé%l%@é\ﬁ@f&?ce Thenef gLer e sbe%S:S_clar{:ge f\Qﬁ&f"eiﬁ the first’

applied along the scribing I'ine of the 25 'seco

surPEeeS SRt FRNBFR k1 iR SEFdy Aed, Cpﬁﬁ:@éeébﬁdp%%wa@@ means

30 9@@1@8&% tehe f)ké§§1ﬁ?r1ﬁ@£§s Qo tdre iyt ltﬁesygﬁlsﬁﬁg line
on whi ch scrib ineis formed. AS a result, a

. ben‘aﬁlhbem%%rstsh HEHES S AROLTIE PIFESSBSt MBS oppose

suckathadtiReveriticathe afaicke BXt Stk ek €& Ohd hebetween .
scribing : line positively extends in the thickness
direction of the substrate to cut the brittle

substrat e. Mooordlimy tboa dhrtitld edihstatat euvedtihongystem of

Syséﬁgnﬁyesent invention, a pressing means is moved along the
scribing line formed on the first surface of thé brittle
substrate while a first holding means hblds a first surface.
"of the_brittle substrate and thé pressing'means presses a
second surface of the brittle éubstfate  Therefore, a
‘pressing force is applied along the scrlblng line of the

: secondsurfaceof1juabr1ttlesubstrate ‘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'exteﬁding from the scribing line pdéitively extends
1nthethlcknessdlrectlonofthesubstratetocutthekulttle

 substrate

"According'to_a_brittle_substrate cﬁtting system of -



MDO30 the present invention, the first pressing
controlling neans controls the pressing nmeans such.
that. the pressing neans - rolls along the scribing

Iine. The first controlling means readily noves al ong

the scribing. line since thé first pressing MD030

-~ controlling nmeans controls the pressing nmeans such’
" that the. pressing neans. rolls along the scribing

IIH%h%O e!%'QEQQQQtE %HI r%ts éééf%ec%%%&oEQ1ngwmeans
systen1o resen |nven 1 0oNn,
maycbetaciel tke. pﬁmﬂeen@ m@ahsrsushusb@tash¢h@reSSlnq means

Pressing gvans Lhe LLrshingressbng controlling means

~ -readi

y rotafes the pressing neans 15 along the
scribing line. .According to a brittle substrate

cutting SysfﬁgﬂﬁﬁEﬁﬁ@Oﬁf?@ffin@ﬁ%ﬁﬁﬁi9@&d§h§rﬁﬁﬁ§§b@%ng”the

neans nay. be_a conveyor. 20 Since a conveyor .i s used

~as Fﬁélbﬁ%gsihﬁen%h%%eth%e First Eﬁ%%%%%@‘%%%@??ﬂ1}¥@ means
. _nE&B@ntE@ﬂS'ﬂhéoﬁﬁé§§lﬁ@am@éﬁ§3$@@h BE@@StEécﬁﬁbéiﬁhg means
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“.scribi g Aﬁcordl brittle substrate
.cutf?hg s?g?%ﬂ15 A i %%% }2%ent invention,. the

pressing neans nay be a bearing. Since a bearlng is

d h f i |
e e SR i PR LD o R B B ng sxstem of

al oblge tihee ssortl Binvgnitiipe., ﬁﬁeApn®$ﬂ1mgzﬁaan£ biivt beea roller.

-substrate cutting systemof - the present invention, a

groove section may be forned in  the pressing nmeans

.such t hat thege essiligmeansedoesthorbe3dooumaethe first -

1'5‘r@s§iﬁ@c@ﬁtkgflJS_SQﬁ@gn§WJ£ﬁQﬂo{§€e§Eh&blr%s51ngmeans

-substrate the |ine opposing the scribing |ineé.
thea%ﬁmgtYQES%ﬁﬁﬁb%ﬂie%%P%ut along the scribing

Acdording'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
~:flrstpre531ngcontrolllngmeansreadllyrotatesthepre551ng

means along the scrlblng line.

According to a brittle substrate cutting system of -

_ the'present invention, theﬂp:essingimeans may be a bearing.
Slnce a bearlng is used as the pressing means the
'flrstpre551ngcontrolllngmeansreadllyrotatesthepre551ng

- means along the scribing line.

According to a britt1e substrate cutting system of

'~ -.the present invention, a groove section may be formed in

the pressing means such that the pressing means does ndt_



5 line, the pressing means holds both sides of the

" line of the second surface of the brittle substrate so
~as not to contact with the line on the second surface

of the brittle substrate, this Iine opposing the

“scribing line Therefore, - occurrénce of chippings at 'MD030

the cut face portion is prevented 10 during the
cutting process. According to-a brittle substrate

utt i : .
SonaPRE RS Thob abPe PRCPERLshOYFR b Ppref vl B B

contuobkkirageneahs fonecopposihgnghel5ctheifgrsine.

hol di ng means such that the first hol ding neans noves
along the scribing line while.the first hol ding neans

and t he predkengheeanst obpesdseaetreot hentwildng fibe scribing

b“i&h@ %HQ%EQE&EE%@ L We&Tas 200 Thes { L st Prﬁ?é'ﬁﬂne of

control Ilng neans noves e preSS| ng neans a ong
‘scrEBPngeFPRE anafzee of r’éfliehlélfHF‘hbe %@W?mwr@omm@t to

-movesnthecfii et el dine PRaNSe & QAthd her raekd QE”Qhé'EEhttle

. to seq uentlalhércut the brittle substrate from one
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‘endSFREETBFSt

-oth

5 1q ePRABERY A 10" Y DL hRE - entfrerefore,.
facecaﬁrﬁén&BQﬁb&hipﬁﬁn§ybﬁitﬁéenmmfh@eﬁhﬂﬂﬁxﬂﬁlsprevented

hol aneggs an€ t he reSS|ng nmeans oppose each
Vr YhBFi £t 1@%6% T2%2° - t her ebet ween. Therefore,

the brittle substrate is cut wthout formng a

pI urali ty oﬁc&tr) a&fﬁgﬂ%opo' nt St o{ecsl'gﬂsltnr%te cut%l{lgss'l%stem of
a cut- face is for avi ng unevenness 0

thethe|px¢$£mnnrnwaﬂtaonAc¢hedbngak@ng dbppetéeus may further .

Subs %éf&&e é”ﬂdﬂx%g; %ﬁhﬁ%"f:ozg:t%%l%&swr%%é%é W@Ptdoq{’crciilmg

the first hol ding controll contro
thetie r%%rmtlmh@mwsamcﬁut:hatthﬁhetlﬂeréxrﬁbllmlr@ng means

MeansyE9ld1%R) end écﬁ%}ﬁﬁ{d hi;pg %hﬂ@e @@@%r&'ﬁ%cﬁlcﬁ:‘?ﬁg means
holdlng nmeans controls the first holding nmeans so as

to 3% I th SHE IHEBEFPBPNGPPPRE, SERE ¢ Sthes with the brittle

substrate therebetween.

: The flrst pressrng controlllng means - moves ‘the
' pressrngwneans along‘the scrlblng‘llne:and'the flrst;holdlng
controlling means moves the first holding means along the
::scribinglineixasequentiallycnﬂ:thebrittlesubstratefrom
B one,end_faée of'the brittle substrate to the other end face
~.of the brittle siibstrate while the first hoiding means and’
" the pressing means oppdse eachtotherVwithibrittle substrate
therebetween. Therefore, ths brittle substrate is cut
“wlthout formingéiplurality of starting points of Cutting
. As a result a cut face is formed.wrthout having unevenness

on the brlttle substrate

: Accordlng to&abrlttie substrate cuttlng'system of

- the present 1nvent10n the flrst holdlng controlllng'means_



first hol ding controlling means readily noves the

first ‘holding. neans. along the scribing line.

“According to a brittle substrate cutting systemof 10

the present invention, the holding neans may be a =
roller. Since the roller is aséd-as the first hol di ng MDO30
means, the first holding controlling nmeans readily

g-rotates the first hoIding'neans al ong the scribing

10

line. Acc re rittle substrate cutting. L
oy oRareor one Bk Fo P e SR fof Bhh heho1ding
maymbena cohveyeionsi tice stheilgbnyeybnei s used as the

first holding means, 20. the first hol ding

controlling neans readily rotates. the first holding ‘
neans al ongSimee sthé¢ bf gt i nel diggooeaingedoteoly itthd efirst

'SUbﬁﬁi%ﬁ%CMééhé‘%éyﬁe@&%o 1 LDELR Ry SRl ?hnce q%ne the

g means may be. earing
beafiAgti Bohdéngasonheolilisy Aekdisngemdany, mopies ftihestfirst

holﬁwalﬁgnﬁégﬁélago apge réadidyngot gies. the first
hol di ng neans -al-ong the scribing [Tne 30 According to

"a brittle substrate cutting system of the present

i-nvention, mc@5edMey $echiwn e baifarmme tactthg system of

- hol means such that the first  hol ding neans does
not %%rgﬁ %ﬁ ﬁ

BT R 50 A&PINPB3DS Wieh he roller.

brittle substrate is cut along the scribing- line, the

ine a0 hs TERITERARLE: BB A R0kt IS RRLRL G mecos,

15

.20

30

"ﬂuﬁmé6nesthmidﬂﬂgnmnixﬂlkim@peagsnﬂadﬂﬂyrmﬂaﬁa&@heflrst
por ting process.
Acc%é%&]n%%lgé a féjrfg ébns%r ajt gﬂ .rﬁ% syst em of

. According toerbrittle substrate cutting system.of B

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

'Sincetheconveyorisusedasthefirstholdingmeans,
thefirstholdingcontrollingn@ansreadilyrotatesthefirst

- holding means along the scribing line.

According‘toeabrittle'substrate cutting system of

“the present invention, the holding means may bé a bearing.

"Slncethebearlng:ususajastheflrstholdlngnmans
theflrstholdlngcontrolllngmeansreadllyrotatestheflrst

holdlng means- along the scribing line.

~According to a brittle substrate cutting system of

the present invention, a groove section-may be formed in

- the. holdlng means such that the first holdlng means does

1_:not contact w1th the scrlblng line.
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scribi
‘thepbessihg mebssrate. - 9 - MDO30 while holding the

the present invention, the width of the'groove_section'
formed 10 in the first holding nmeans may be | arger
than that of the pressing neans. The brittle

‘substrate is: positively cut since a portion of the

pressing means goes under the fi rst hol ding 15 neans, MDO30
so that the brittle substrate is likely to bend. ' :

‘According to a brittle substrate cutting system of

the present invention, the pressing means may further

include a second hol di ng means and a third. hol ding

means for nBldeng20bat ohfe tdudstorata hg duthelomg &hlel sstibing

dir .0 n t t
ST Kb L DL LS ORI e P ning.
beihgnannaagedﬂnhomh@iﬁmﬁsw1dmﬂé@ﬂ$@wubxmnmllnhe Therefore,
pre S r ' r.at . ur

P PEHIS SRR A IR S R : f L Ecnca
conﬂﬂoﬂpgnGhQSCﬂﬁélggcﬁﬁgcﬁéﬁdlng means: such that the

second hol di ng neans . noves on the first. surface
“along the scribing line while the second holding

means hoIdsA?ﬁ%r%%?gﬂVéasHB%FFé?eﬁuQﬁﬁFaFﬁnﬂHQﬂlpﬁhﬁystem'Of

t heth@'ﬁr‘éé@itdiﬂ@eﬁﬁﬂﬁﬁ suehridat ofhehd bréevd@ection formed'
holdlnﬁgne ?%E ves. on the second surface a

Y HEH T GraAg SReanGefor BEE of the

uncut portions of the area on which the scribing line
is formed, thereby preventing an unnecessary force
bei ng appl|%uetbrih91areabsmhath asepbsuNQVp&gssod since a

- by essi S _ S o
curPPPEA0R E eI BRORS 1 Oon kB e e Ao Q%nldmg
be peavent ed. tiAetotltk ngribtbe byiles teaseibss rhtlee but e ngend.
systemof . the present .invention, the second hol di ng

controlllng means controls the second holdln%,neans..
such t hat t@@???@%ﬂgWﬁﬂ aﬂﬁglttle substrate cutting system of

thepresentlnventlon thepre581ngmeansmayfurther1nclude
a second.holdlnglneans and a third holding means for mQVlngn'
along the scribing line ina first direotion,and,fo;;nolding
fhebrittiesubstrate,thesecondholdingmeansandthéthird.
holding means being afrénged in the first direction from
the pressing‘means,_and the breaking apparatus may further
include a second'holding.contrdlling‘means for controlling
the second.holdlnglneans such that the second.holdlng'means

moves on the first: surface’ along the scribing line while

.the second holdlng means. holds the brittle substrate, and

controlling the third holding means such that’ the thlrd
holding means moves on the second surface along the scrlblng.
line while +the thlrd holdlng means holds the brlttle

substrate.

' The_holding'méans is moved along the scribing line.



10

‘means nove at the predeternine

beipg_.arranged in

10 means and the second hol di ng neans nove at a
predet erm ned speed and-the second hol di ng

~controlling neans-controls the third hol ding means

such that the:third hol ding nmegns and the pressing -

| 3y§beed while . the MDO30
second hol di ng neans and the third hol ding nmeans ' '
oppose 15 each other with the brittle substrate _ S
thefaheLWeENy: JheL B ' : and the Lhiof; o -
hol rcﬁjlﬁng (reanglgi}n?;%%oé%e%ﬁt ets%tgsat rggt éﬂs‘?ﬁ]é% the
t heSErrbingol Hiag s freansd .t Heeselen iy dvsindiimyg Anansne@essary

thi pdr-bal diRgyMeaPs: BOVE, 2lcahrbhE $RIBHSPEEUbeing pressed
According to a brittle substrate cutting system orf. :

~ t hePPr ERENPTRRTERT i BRAT T he A Es SRy LireaR8 1RAYNEEr Rhefhe cut

i nckude poa tiour tdried ¢h RGe AN a8dsacFifd BaRe)dbAGvented.
means for noving 25 along the scribing line in a first

direction and for holding the brittle substrate, the

fourth hol dhagoneans tand bhettiétdubstholdicng ti@ansystem of -
dir i'on. O to the

e e AR Pk Rs ST 5ld QR BRRESIdfad QohlBaanghd means

"t hecentrpbs tihenseodnd heldieg moravhEohhtdhe tsthé imgt holding

line is_f . rehy. t] n _unnecessar :
e AL LERLEIN I AR AL EEeR B ornines
t hesgeed Finty thei secostd heldhaof oonthohbl oy mpamsansnandls the

result, the cut” face portion

thecfifh boh gl s sml%h\%;ti g&%il"gh&?ﬁehoﬁ%ﬁgtrﬁ%ans and

or ned

- britR¢ P IUDIIRAIRC TN Y Dray e redavEmpd cmgpkahile
whegnt he od Beibthe sathsd malechs dHARSPeNkeHA gt Reans oppose
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25

. prevent ed.

di fferent qgﬁaratus fromthe brittle substratée cutting
appTiel PP thethteash i chtare BT presar e ttmen -
pressing nmeans. As a result, chippings -at the cut '

f tiqp f d he brittle supstrat be
ace por IO]E*%%%%SBNBOQT %B%%Pﬁl%iﬁgéttﬁg‘[rzj ﬁ%gg?ﬁameans_

sysfimbf hold the brittle substrate since the first holding :
- means, the second holding means and third holding means move

_ at the same speed.

' Accor'd'ing to a brittle substrate cutfing system of

the present invention, the pressing means may further include
'a fourth holding means and a fifth hblding- means for moving
) _'along the scribing line in a first direction and Ifor holding
+the brittle substrate, the fourth holding means and the fifth
'-holding méalﬁs being arranged in.a directibn opposite to the

S first diréction from thé'pressing means. -

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

~line is formed, thereby pre'venting ah-unheces-sary f_o.rc'e being



the present invention, the scribing line fornming neans
may include a |aser beamirradiating neans. for _
irradiating a |aser beamon the first surface of the
brittle substrate- and a cooling means for cooling the
vicinity of the portions. 10 of’the first surface of MP030
the brittle substrate where the | aser beamis

irradiated by the | aser beamirradiati ng neans. A :

1 asgppheglis £l 2L 2 L oo Lbe ﬁ_%i;é%?%#%%g%gbrffthet Pfessing

brittie substrate, a e vicini ions
Whef@aLs -t Wes Pasetu earhiprinpadiated s tace goprigon formed
thagnacaer bhiRg1el kg WLheac¥R bhcalGLALK gENEr at ed
therein is formed. Therefore, a stress distortion:

does not remain in an edge 25 30 apparatus, the

di fferent appasatusyhel AOpYSEd: Ealyds StoR SHRSQUEPEtem of

- to %Httin the brittle substrate, According to . a
Cbri

"and t

10

15

20

55

30 .

PPETUHR T At QO g tEFsE ehi bR thid p feganpg means may -
i nventiode &heacedlhogn NBARSINRYIHE Me£09| fo iNOZII LLing a
hgrcgolin 7zl cool the of. t he

por 75 mﬁ%?eg?ﬂ ?agﬁgg'e%ﬁ¥%%c?f?%h@%$g%¥%'tle substrate

“spraydrgcaclioglnasnarEdirumoenitdiehfe vstisit§ adetbt gdretions

bf lgklt%esf'gf'%{ %ﬁ.l%‘faéepcglg%%te. r:m ‘zptefje %Egatg:fa't twt}?ere the laser -
brittle subsirate’ s p03|tLve}y cooled "Wt fiou _
conpa@ni hy iheadidted eowublse rhteer dutdn ngr sacdt &t 53 noeans .
the cooling nediumis sprayed onto the - 11 - MD030

first surface of the brittle substrate by the cooling
nozzle.. . Alssiem Peasubstiaradiaited vy $yst arst surface of -

accof dibhg th0 el s WRSENEnhRHRIGL 00 MBY JeNd dI88rRions where

1l aser heani cooling nmedium receiving _section for :

r ecER iR Sdt DREHSES oherafie hed | s 600 Uskamsoi Ehai At ibing
by 1hee | as€h . a beaptiésadeabbRg gBRars tafd thke ci160ald B rmed.

e .ﬁggégégyg%%b %%%léggkbngéggg %gé E%chegéiéqaggﬂredge

of a cut face.. As a result, the cut face portion which is
'formed_on the:brittle substrate can be prevented fronfbeing
~chipped when the cut brittle substrate is transported to
' a_differeht appératus from the brittle substrate cutting
appa;atus, the different appardtus being used for a step

B subsequent to cutting the brittle substrate.

According'to-a.brittle SubStrate cutting system of

" the present invention, the cooling means may be a cooling

nozzle, and the cooling nozzle may cool the Vicinity of the _-'

-portions where the laser beam is.irradiated by spraying a

coolingmediumon the first surface of the brittle substrate.

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

cutting'syStem_sincé the:coolingxnediunpis sprayed onto the



10

10. cooling nmediumis prevented, the safety of the

brittle substrate cutting apparatus is inproved. -
According to a brittle substrate cutting system of

t he present invention, the | aser beam cooling nedi um

.15 receiving section may be nbvabl e separately from MP030
the pressing neans. Abrittle substrate on which a
scribing line is forned. is cut when the pressing

meaRs £l ows, t.ef. ' SCri

[ ng§ir§ef§or rnecfféq(\%;ﬁiccl%t((ae ]?{1%39%%% ?%P%%r&}t?ﬁ%\} Pﬁ?icf.oflgrnr%—aoule‘
on the first surface of the brittle substrate, a

second surfRgg joft theuBELELLE AL ALYES R ESSEH NG to the
the pressing neans. Therefore, the scribing step and o
t hePTBF 8Rki H@V%Ii‘%bc%rl@ﬁéﬁﬁ}cdﬂqﬁaﬁeﬂ?S§Fn49?@Iaﬁ@@‘a£lL9g medium

per teEaRding 25 ALOR didgl decdivithd At acGWkt bRG SkePhéSlaser -
reduced..Acgﬁ%gln to a hrittle substrate cutting
sysPeffofTaH trf‘rdg?é’n?h?ﬁxﬁeﬁﬁri— BR3Mt Her ¥k F Y AsAAseand the
maycbel imy abéeiwal opgafhe Seribé ngodl ey BOzHiace the -

-cooling nozzle is noved along the scribing line, a

scribing condition can beset according to the material
of the britiircsuigtiuation of12t -1dMG30nAcedradilngetrob@am and

Dritibe sybstiale GUIUAG SuLem ol L preReNlL bricene

I nvent 1 on, e scribi ] 11 ne drm ng neans urt
mays Wpet riee oc ot oty fapmpd nytwutterimeohead sm f or

formng a notch at a starting position of formng the

15

20

-scribing line on the first surface of the brittle

substrat e. ZGGREEidichédch b5l fokensdbatratst aptthgy system of

pOSﬁﬁé(NbﬁgéenEorﬂ$9§n€i§ﬁ[ihﬂﬂg.h%@%ronbé£§/é$6§£ng' medium
surface of the brittle 10 substrate, a vertical crack

 ext'EHdT G TS BRFEHED S8Xi % RYVRPAE SaPe rgdsilyi Vedry the pressing

f oreeth s . o

Abrittlesubstrateonwhichascribinglineisformed
is cut when the pressing means follows the cutter at the
time the scribing'line is formed.' While.the Scribiﬁg'line
is formed on the first'suffaCe of the briﬁtle substrate,
a second surface of the brittle'material is pressed by the .
presSing_means. 'Therefore, the scribing sﬁep and the
breaking step are.apprdximately simultaneously performéd.

Accordingly, time'for a cutting step is reduced.

_ '_According'to a brittle substrate cutting system of
‘the présent ‘invention, the cooling nozzle may bé'mo#able

-along the scribing line.

_ Sincethecmolingnozzleisnmvedalomgthescribing
ﬁ_line,ascribingconditioncanbesetaccordingtothematerial'

“of the brittle substrate.



Accord|ng to a brittle substrate cutting systen1of
the present invention, the notch formng cutter
mechani sm 15 may be integrally-nnvable with the |aser
beamirradiating - neans and the_cooling neans. The '
notch formed at the starting pgéiTiOn of forming a MP0O30
scribing line, and a | aser beamirradiating-area and a

20 cooling area are co- al i gned. Therefore, the -

~~.scribing line 25 30 is to be forned. is accurately

10

15

..20_ 

25 -

30

formed along the line on which a scribing line
Accor di ng tdceordinglte subsithie sustrmtsysttamnef Svﬁéem of

Pr esgBt JrR%enti amydhe SEr i bidgsbing: 9T iRG MRARS B Ymeans
be a cufter. Since a Wi de selection fof conditions o

f or APAGNET SRRV bi AGl FiRed | BORGRI BN EI0 aC e ke hi PRC I MEST for
is Ebﬂllﬂ!l.ﬁgfa(l{d'ﬂﬁﬂl aét‘ac@fgwgn@ 9o@leabhtd@f§yﬁ§ﬁ@a&% secribing

cut 1N stem resent |nvent|0n t e cutter
o bshd a¥skh§h§bﬁatca? ERCC hBe Nt | L BhHe anulatliea te

_portlon may be formed in an outer - 13 - MD030

circunferential edge of the cutt r

ascri bing {gne ¢ gl'%%h3ﬁh,P§mFﬁ %h?t%FaﬁE%%? p??iFlon of
i s presseg sardribtagetlina drhéhbrifitée subEtaabd, the brittle
Spe§9bs£§§{éb g?%fg:%B%? tég for?]n%1§1sgrE9angllne
line ?ove ccorélng 1tre
cut¥$n@o%yglwmﬁbffOIMderesent |nvent|on, a plurality

of recessed portions may 10 be forned.in a’

‘ridge-shaped section of the edge portion with a
- pr edet er m HEF AiEhEhES. 2Dl tir ks isypsteticecriségy system of

_ POrthonsrdserdtoniRdntlod,| d9e- §hBRRM: SBRLLONSuOfer R hanism

edg _&ortlons with a
: be integrally movable with the laser beam irradiating:

means and the cooling means.

_ The notch formed at the start_ing position of forming
a ‘scribing line, and a laser beam irradiating area and a
éooling area are co—aligned, Therefore the scribing line
.1s accurately'formed.along'the llne on.whlchEiscrlblng line

' is to be formed

_ According to a brittle substrate cutting_systém of
the present invention, the scribing line forming means may

be a cutter.

Since a wide selection for conditions of forming a

" scribingline is available, a scribing line is stably formed.

According to a brittle substrate cutting system of
‘the present invention, the cutter may be a disk-shaped cutter

" wheel tip,.and_an'edge portion may_be'formed'in-ah outer:



~formed, the plurality of prptigslons applies a

10

15 predeternined di stance, so that a plurality.of

_protrusions is. formed except where the plurality of

recessed portions is formed. Wen a scribing line is

pi npoi-nt -shock upon a first surface of the brittle MDO30

substrate. Therefore, a vertical crack which 20

~extends up to about 90% of the thickness of the

bri !’:H&m%&:‘P&Mf‘éf éé%% Oégeghésc@t{ﬁ%ﬁeei h@#?“ ttle

substrate 1s positively cut after e breaking step.
According to a brittle substrate cutting systemof 25

the presentg{WeRkiQnnite i £§rforf§aéd%lr@é/epb%utter wheel
separately fromthe pressing neans. Abrittle

sub%%Pdﬁépﬁﬁsﬁﬁ@éﬂ“ﬁr§@ﬁF8?ﬁ§HqW%P¥%t?%?@Q@SQQ?PﬁH51Speed

whens ¢ hep PE@SEbhgi ABarRPekal) | @ tdenGult 81 sakibhag3Qine is-
ting the scribing line is formed. Wile the scribing _

L nE"P5°YDY med on the first surface of the brittle

substrate, a second surface of the brittle material

is d h f :
LS, Preseed B0 1 SSSUGLTERIE o TNGLL0r £y L0 g or

appﬁvxmaw$emy snwehtaueouspyupeﬁﬁmymﬂﬂrecé@@@xﬁpngtyonsJmay _
CHL L] e Al -

brl tIe ?%gsgéatgggé%tgﬁégggsten1g¥logq$g g@%SQOEtlon'Wlth

i nvemiotetetelféd siigrasstng control | i ng neans may

'_contror t he pressing nmeans such that the pressing

15

means . . noves_along the scribing line while the first
hol di ng nednsPlardi e Prlesse RS PednBOsppese. eachormed in

ot herayd-tdhdhey brdddd ensubsd r ate t heypb

e&%ﬁﬁﬂi with a
whi'l e the scribing line formng 10 neans_forns_the -
scrRIF I F i HE Gh ﬁéaPFFStS%J#FHbé BfUFALity 7t Mrotrusions
subiss rfaimedTlaa&c@mssvhagerreaasmﬁrgmyeﬁ o (lﬂsg:etsl'&d portions

bi | d f
RRER R Il S -GS SIS IR 8 %ﬂ%ﬁl%ﬂg TP gt

o t'he:$pessn:ng1nnaraago]am:5a Eaghpint shock upon a first surface

20

s
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thhebrittlesubstrate; Therefore, a vertical crack which
_extends up to about'90%~of the'thickness of_the'brittle
substrate is formed. As a result, the brittie substrate is

positively cut after the breaking step.

. - 'According to a’brittle substrate cutting system of
'-the‘present invention, the cutter‘may'belnovable separately

_from the pressing means.

Abrittle substrateonwhichascribingline 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 bfittle_substrate,
a'second'sufface of the brittle material is pressed by the

pressing:meahs,'fTherefore, the scribing step and the.



* substrate are approximately 201 i mul 't aneousl y
perfornmed. As a.result, time of cutting step for the
brittle substrate can. be reduced. According. to a

other -with a brittle substrate therebetween and while
a . scribing formng neans forns a scribing line on the

first surface of the brittle substrate. Therefore,

ascribing step and a breaking.step on the brittle '
MD030

PLL%‘E%?%%HBS% % J&%tﬁ?g x‘c_%l%gt%u s:Lmutﬂ%aB g%gﬂg§erformed

' scrﬁbpﬂgdLnGéyﬁotwmﬁgfﬂeaﬁSCﬁbtlﬂ@rﬁtag thersducbilng

10

15

line on the first surface of the brittle substrate
while the first surface of the brittle substrate is
hel d, and tHeCRFLaRY P cappithl asswhrstrafke vartfigg aygetem of -

a ptﬁé%ﬂ&éﬁ@mﬁvéﬁhehe%@glrglaeplseesooomg%@h&%@lmg means
opposing the first surface of the brittle 30

subBEY P T HR 61G ST 930 BT Eushipsh b <BrEPAGRT means
syshet:9faldrite th[ee§@flibirﬁkyarﬂde0ﬂhllﬁet@é @&&Isﬁ’cghamamﬁg means

0 ' | 15 - MDO30 th |
on THE Fhe Gt s 1HR GestS RPTGPe BRE" SOREET HEE VT drittle

t hessioet bihg HHaredomdarg andamsi holtds: Bh:ﬁrlbflmﬁgsllne forming
sur 0 h rittl e substrate and whi le

preé%%ﬁg g%%%%ét 5%%J§he€%écgﬁdo§ugF %%?fa¢e of the
brlbtietbﬁbsmbateaté Therefore, the a. preSS|ng force -

" is applied to the second surface of the brittle

substrate along the scribing line, this second
surface oppdst PgesRény Reans ysf- mowedfaldng Bhiet s£eibing line
SubgdFde o At ohs £ he, SeldDidyg dﬂ@%flstﬁ%r %sﬁ%@e while

result, bendi ng nonment is applied to the brittle
subsit® aftlé%tu@ﬁlﬂ@ngt Ratna 3 tiheaPrefgaérJeReendi trpose each

frostde wofh bhngrk thee agﬁstkaebytﬁékeaaewb@nt Bed while a

" thickn ss direction of the substrate to cut
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he
brittie FREY B RefREME, 2sPAEEP1RE Jsi:?? Bithghe first
I rmm&éeo@fred,e whidtel e dSh$heas€r | g fdd NgsteaBsng step
holadnsd c‘ti IP)rea " %tg sstuerg gr(% %hgfbrtln:ecle substrateare approx1mately
_51multaneously performed. As a result, time of cutting step

for the brittle substrate can be reduced.

According to a brittle substrate cutting system of

the preserit'inventiori, 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 the brittle sﬁbstrate is held, and the'breaking
-epparatus may further include a pressing means for pressing
“the second surface opposin.g_the first surface of the brittle

substrate.

According to a brittle substrate cutting. system of

: the present invention, the.presslng means is moved along



:_:cuttlng step for the brlttle S
According to a brittle substrate cutting system of

brittle substrate and the pressi ng neans presses the

~second - surface of ‘the brittle substrate, the scribing

step and the - breaking step are approxi nmately
si mul t aneously perforned.. ggrdlngly, time of a
strate 20 is reduced. MDO30

" the present i nvention, the brittle substrate may be a

~scribing line form ng nmeans

Substrate

b b t
frgdhi o %E‘?ﬂ%alﬁg%uﬁfﬁgg RN, SURRLEE P et Ericrne

f or sithgtmeansvwhote thﬂrﬁqn}hiﬁqﬁkmusébtbhng'meﬁesohoéds the
f Ir %B_réltl_rgl.%ég Okl%%ebf%@@gl §HB§%:§T%:[:% aaf{wngéggnglré%resm_ng
scr PBRR§ PPhesorha S@‘é%ﬁds’wf%@eoéft’tlﬁeb’ébh‘élb%l substrate.

SUb@hé@E%oQEp0§hﬁgatEﬁeééh%g BYrtaces ofpbhechopdethe secona
br eaki ng apparatus may break

theSBBhAER SHbERT Rt RyosHE atier 8086 FBPNgCFFReRg line,

10

- forardseddin fhfsics upbaeengafhé be rbendad sibst kakerittle

th t bi d break th
ponie SEBET At BTGt Ne- Uerna ST s bERGRCd1 ADBaT o1t

1ine memdemgamxmhetsecwm@rieﬁfaoethé bhétbhbadedbstrate such
Substrete. o second. SLiBlagA T PELOLILGCIBANY 1ine

I Ng neans

and preéssing con

_ pre§e$hgiV©lEeeu$@mdsthensedmndthuckaeesokhnheﬂb@ndedf the

SUbéﬁ}SQ{leaE’iQpQéi tﬂ?ef%fﬂt éué&\?;\i@]fé’{et he bonded

Ssubstrate ong the scri |ng I ne the first
surface of. the bonded substrate is held. According to

a. brittle @@eﬂéﬁﬁ@ré%iﬁ@etﬁ&tm&fmm@e 525%%%61 while

15-|nvent|on a pressing force upon a second surface

of TheeSHorkiger sisting aceasngpédsalBRgfinetseyihree of the

i n@ri@fl@@uk@tr@ttfel £88 ﬁiﬁﬁ@@@s@.ﬁg&ﬁ@a@@@ﬁ%@ses the second
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"substr the first _surface of the nded
eSS Y LEe

Pritile sebshaaders be Scefblt%%sadaeed the
Suliste@it EndPIES BG et Bppt bk Stha sl § acimof tdheoudonged-formed.

su ééé%éingf&fQE%e”%QQ%&té%&f§%é§%o ‘ﬁ?sbngtggg%%bstrate

_1s reduced

According to a_brittle substrate cutting system of
‘the present inventien', .the brittle substrate may be a bonded
.._eubstrate cbtained by.bonding eﬁbstrates, the scribing
apparatUS may'include'a-fi£St scribing_forming means for -
-forming51firstsCribinglinecn1afiiStsurfameofthebonded
'esubstrateandasecondscrlblngllneformlngmeansforformlng
" a second scribing line on a second surface of the bonded’
:substrateopp051ngtheflrstsurfaceofthebondedsubstrate,
and - the breakihg-apparatus may break the bonded substrate
'alehg'the-first_seribing line formed on the first surface

- of-the bonded substrate by the firSt.scribing'line forming

g _meansandbreakthebondedsubstratealongthesecondscribing



15 is. noved along the scribing line fornmed on the

first surface of the bonded substrate, the pressing

force is applied to the second surface of.the bonded
substrate, this second surfac opposing the first
surface of the bonded substratg “Therefore , "a MD0O30

- bendi:ng nonent is applied to. the bonded substrate 20

. such. that a vertical crack. extending fromthe

; t [ t . i i
SRl B, AU DA DN e U BEHAGD e

10

15

to BYbEhet Eecguﬁssrzamlwtlmg §ysneny ofican®s amé the first

preﬁﬁetssm&ee&h%ubﬁ by eakl %f%%reafaui%:ggxéh ckifes upon

i rst bonded substrate ressi'ng means ssi ng
t he tRRrSRCand FaEEaef ofidie bended Susstraieornossegdhe first

bondgd rasubst £RE & PRSI %k FRANS 2 f Bhg tﬁ{ee§§}:ﬂ911tl@§1ne while
second surface of the _bonded substrate; first

bontBg §a15§ttrﬁtléfﬁ6?d?ﬁgt%% %%ﬁ%%df%vbﬁ%m%gw Meeld.
first surface of the bonded substrate; a second bonded -

-substrate hol din

- f d t.h d ' -
surface of %%O’E;‘gjrfb% nzﬁblghgdfje‘?Isd‘gﬁ‘sii}%tseg%%ﬁt&lnﬁl frgs tem of

neauhep&@mdwuﬂmnentﬂwm,H@mmséxngﬁonte@ﬂammn%hendsurface-

sec de 7 30 subst in
ﬁpt éLdSU% NDQn & O%ﬁls rate pre% l Eégﬁformed

frg\(i@s Ealfon:@‘;h;iéggstogcthdf)ll:rq:gldad}eubwurlaeet whilersite first
.bon9§9f§89§ﬁ¥gﬁ§1£§Hd@dn9uﬂ399§t§ Q%ngﬂsqﬁﬂﬂfﬁegﬁﬂgqurface

substrate hol nmeans oppose eac
boneledt s Bardace Stqbertéfattet weensiagdtheséeépat surface of the

cont s QhlhRgUmans « fofathe.s ﬂﬁﬁﬁ%kn%ﬁrﬁ?@%hfeoﬁreSSlng force

controlling the first bonded substrate pressing neans
such® (A AECRY e BERYRENGUDSIT APemepras dhegf Meahsurface

NoVes iﬂéﬂﬁbﬂd&ﬂ.%ﬁ%@&Qa%@r|@h@gpkeg§1ﬂﬁlf@rcéhﬁe ndd to

7_bon ed substiate hol d means and the first bonde

ERub3Pr e %FE%@ ah8°0pRBSEle B SEEREE Wit 5t [RECond

bormledfae@b@@banagtﬂeéefb&ts\meﬁrfé\céwﬂmg bon@edrdiddt®ate.

20

25

o aeecondbendedSubstrateholdingmeansfofholdingthesecond

_Suq%éfgﬁtﬁgtgb%%dl%%%%megtlsapplledtothebondedsubstrate

. such that a vertical crack extending from the scrlblng'llne
extends in the thlckness dlrectlon 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 pre351ng means’ for pressing the -

  flISt surface of the bonded substrate ‘a second bonded
-usubstraterpress;ng_means for pre331ng the second éurface”_
of the bonded substrate; a first bonded substrate holding

means for holdingthe first surface of the bonded substrate;

. surface of the bonded substrate; a first controlling means

B - for the pressing means for controlling the. second bonded.



the present invention, the pressing neans is noved
along 15 the scribing Iine formed on the first

surface. .of the brittle substrate while the holdlng

means hol ds the first surface _of the.  bonded

substrate and while the pressihg freans presses the MDO30
second surface of the bonded substrate. Furthernore,

... ‘anot her -pressi ng means i s noved al ong the scribing

brittl

R ng qu;"g% 20 rofgsnglhneqaﬁrgl%ogs ﬁg#%@ﬁ%hg];: tt%%olsgg,o%lﬁie bonded_

'_subs rate neans
sec@n58$uatamgﬂﬁsImmmb@nda@vaam$®mg¢@aﬁuk&hBbelbhagline
| a”%E Pgt%%%ﬁ% pglﬁ?é&?&%@ﬁ@l&%ﬁ%éne%%sfgﬁgt% e second
strate ares ng none

is h@ﬁﬂﬁédsvbsth@t%dm]eﬁlr@malw orbocle chgh ather with the
ver Bbﬁaled%@b%rt%lﬁe%%éﬂreférpr%ﬂ@g sSebhRIAGh 19 ; Jﬁ.g means

“positively extends ‘in the thickness direction of
sub$PFaftéet TEFE PAeMEeRde & OFuISSIY A L RS il gl e dponded

bri ttibets4B8 Tl iGdtid s §M§h%‘1‘i‘a@_fthé3@1§:§€ HheRedubstrate
i nvention, the first controll hg means
e

t he
pr eBEFAGI B AR My Tt Pd1°“t9n§ 88ﬁ8nﬂoﬁ87éﬁb§]&%slc+%€f ghile

- pr essé Bg crrdnsorRlehs tihat r4 hehseaond reendethdubhstfiatse bonded

10
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.7.'.30.'.

pressin olls alon the first secribing li

P TR CrabE o B he GRHCRG FeghsOfhe T ech B pondea
pressbﬂgraEathexmwethenthe first bonded substrate
pressing neans such that the first  bonded substrate
pressing neans rolls along the second scribing Iine.

The cont r ol 3¢ Eyraveengor adeli 1 iyt e sttiva tior evsicAgg system of
Mease %P@Qeﬂ@%%&éﬂ@im line ands angt warfsorﬂg A a10ng

neans readi | Yy noves anot her: pressi n% means al ong .
anotie s cFdhipionyineg |fr‘i>émeib0¢\d€b?r ditlg ttviafape offl ghe brittle

'_SU@&B:@Eﬁa@é”vmﬂga Syt eenafng means holds the first surface

of the bonded substrate and while the pfessing means presses

"th_e second surface of the ‘bonded subst’raté . | Furthermore,
ancther pressingmeans is moved a.long the scribing line formed
on the second surface of the brittle substrate while the
another holding means holds the second suﬁ:facé_ of the bonded
substrate and while the another pressi‘hg means_presses the
first surfaceof thebonded substfate . Asaresult , abending
moﬁnent is appliedto the bonded substrate such that a vertical

- crack extending from the scribing line positively extends
in the thicﬁkneé_s direction of the substrate to cut the bonded

‘substrate.

" According to a brittle substrate cutting systém of .

the present -invéntion, the first controlling means for the

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

'mea_-ns rolls along the first -scribirig- line, 'and ‘the
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the present i nvention, the first bonded substrate

pressing .means and the second bonded substrate

pressing neans may be rollers. 15 Since rollers are

used as the pressing means and__anot her. pressing

means, the controlling means”ah# anot her controlllngme030
means readily rotate the pressing means and the

anot her pressing neans al ong the scribing line. 20 _
Accordin brittle subst ate cutting s m of - '
Che S ebdnborRelhtt i mERes pFEseFiy heSRaTHRy TRk, controls
convkgdrirsSi hcede@lsweysan:starpe:emdl@meahe guadsthag the first

meaps, 30 s%%s%'&l%tt%er tr%oeﬁi%ﬁ“%éﬁ?é‘sroi & %%B Ol ngsecond

means and anot her neans readily ro Pate th
preeerhélﬂeahsnend the another pressi ng neans al ong
the scribing line. Accordlng to a brittle substrate
cutting systen1of 30 the present invention, the

" pressing mebhS FRytERl blneareans JS?%JelEbé%t?‘f%st% gressing

- useflea8s the Ry easi Her 1pas 1aRd é‘z@@téiﬁftt@reéehﬁﬁoﬂﬁﬂﬁ%,means
-the. controll1ng neans and another -- 19 -

cont%tit%w%ea%nemteeahrﬁsm BeERE PrBEPRGUABERETiPing
andlihe. anot her pressing neans along the scribing

line. According to a brittle substrate cutting system

of- 5 the present invention, -a first groove. section

‘may be for mecktérdime tsieadmdiﬂa@l@eaoht&ihﬁﬂeabetpliegsd;mtem of

nealpl’?e ﬁal‘i'ce énhcag.abggtlo S€ n%] sncdﬁﬁn%ugséﬁlgégrat%%éjressing

pressi 0€s hot 'co ne on

E sem@smrﬁ@c‘eh@fsetmmmd sulistrattes piwssinmeleans may

15

oppesi g ibe, first scrlblng l'ine, and -a second groove
10 se&??on ﬁ%y be formed in the first bonded substrate .
pressing neans such that the first bonded substrate

pressing Neansce QQﬂslé']:%t LANtAy Wd i e ond Rans and

. first surface of the
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another pPressing means, the controlllng means and another
contrelling means r_eadlly rotate the pressing means and the

another Ipressi_ng means along the scribing line.

According to a'b_rittle substfate 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
_ _éontrolling means readily rotate the pressing means and the .

‘another pressing means along'the scribing line.

_According to a brittle substrate cutting system of

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

Since bearlngs are used as the preSSJ_ng means and

' another pressing means, the controlllng means. and another



bonded substrate, the |ine opposing the second
scribing line. 15 Wen the bonded substrate is. cut
along -the scribing “line, the pressing neans hol ds
both sides of the line on . the surface of ‘the bonded
substrate.so as not to contactiZwith the |ine opposingP030
the scribing line. Therefore, occurrence of chippings
at the cut face portion is prevented 20 during the

rittle substra

O Nty e A TR AT LD e L Age the

- apparatbsrmpyetathpemeanacklidegather strtbithgolinag

" subdtthbe PRIdihF Rt Sélﬁcﬁfﬁcet R
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nmeans for the hol ding neans for 25 controlling the
first bonded substrate hol ding neans such that the
first bonde#icsobginatie Iaobdiihglmniesmlee caltdrigg shetem of -

fi rghe%fwé&gl %h‘ €s té& gego%ngeet%?%& gabs formed.

nmeans an e secon substrate pressi ng i
neaﬁ§ eee%hoe@ﬁ@rsumumuﬁapﬁeﬁ@éag BedRE sacd that the

-t hegeeeha%hdecﬁgueggrﬁtemﬁ%é@ﬂlé Idees%@eoa%ct with

t he hol ding nmeans for control % the second bonded
t

thRePSREBAC HRERIES, the
SubSiﬁ@t@pﬁ@&ih@gjﬁ£§ﬂ$sﬁD§@§1§Lﬁ@glim@ $eePAJsecond groove

‘scri bi i ne while the, second.bonded subst e 20 - o
VD0SBC ORI Hed et Rl f 788 CHGMmiAl ShbetFate pressing

pr essing seamsthoppose feach bbhaEdmstbsthet@qmmExb1ng means
sub te there el ween T bonded strate | '
Wi tﬁ%%% o%rﬁ:cﬁn p‘f:b?%la%l of St ark% ng po S %af for ‘the
cutb@n@edAgbatEesmtth&ﬂnm@Op®aeenmiﬁqmaedmdﬁthdbungline.
havi ng unevenness on the brittle substrate. According _
to a brittle substrate cutting systemof 10 the :
present i nvidiei ¢hie poedeq b ool ¢igt méang toe adrebing

hol gi g, ”@@@Spf@é/sﬁ&?trﬁéﬁné heo fdd o honded SUBStiAl @ ine on

hol di'ng” neans suc hat the first bonded substrate

hol Hhdigs BRSSP0l the AV BT HRATS 9 Bishgat fe, contact
' andmiﬂ@ $8e0Ndine opposing the scribing line. Therefore,
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occurrenceoftﬂupplngsatrﬂuacutfaceportlon:usprevented_

during the cuttlng process.

According to a brittle substrate cutting system of
the_present invention, the breakind apparatus may further
include a first controlling means for-the.holdingwneanS'for
controlling the first bonded substrate holding means such
.that the first bonded substrate holding means moves along
the first ecribihg line while the first bonded substrate
.holdingnﬁansandthesecondbondedsubstratepressingﬂeans
oppose each other with.the bonded substrate therebetween
' and a second controlllng means for the holding means for
controlllng‘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



controlling nmeans for the hol di ngmeans nay control the

- second 15 bonded substrate hol di ng. neans such that the
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second.bonded substrate hol ding means rolls along the

.second scribing line. The controlllng nmeans readily _
moves the hol ding neans al ongZ®he.scribing line, andMP030
anot-her -control I'i ng neans 20. readily noves anot her :

holding means al ong another scribing Iine. According
ri.ttl e substrate n stem t.he presen .

| nvERCRGHS TR PPE: Hibdad HRLL Pt b g P P85 T hy means
neanprand ¢aeh sedord wididettesbhbatiedt subhstdatg teamsbetween.
may be. rollers. Since rollers are used as the holding
means and anot her hol di ng nmeans, the controlling
means and afoe hdengedcontbroitd gy eam 1y eadthgut offeraing a
the r g

e e B e ARG Co GUBr T e Subai Ay 3 out
cutf@ﬁ@ §ystemmer ngmoutwbﬁgenyoupﬁvﬁm@e&ﬁes%wnthe brittle
inverbkeps+the first bonded substrate hol ding neans’
and the second bonded substrate hol ding neans may be
conveyors. Since conveyers are used as the hol di ng

means and eSO HEIndalodingr eans ,suder ey ealtking system of
means re y rota

s and anot her contr I
R ke R Do om0 Phe L T e ot £RL 8L ror tne
aIOM@udhmgSQmenm@fbbneroAmd&sdnmgummnﬂédBUbbErateholdlng
ste the

substrate cuttin tiQ
the?a?%ﬁs%%&ﬁg%uh?rérs%ﬁﬁpng rméﬁf%n&h%kﬁngn@ans

secontl ponbedy stbst Fat et hotdilmgngredinse negnde  the second

| be3&615‘9§%1ﬁ£‘c5ﬁe9f?§rf'o@ézé£81&§§8 RSP POL the second

nea
bonded substrate holding means such,that the second bonded -

substratethdlngmeansrollsalongthesecondscrlblngllne.

Thecontrolllngmeansreadllymovestheholdlngmeans
along the scribing line, and another controlling means |
readlly'moves another holdlng'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 méans may be

rollers.

‘Since rollers are used as the holding means and
~another holding means, the controlling means and another

controlling‘meéns readily rotate the holding‘meaﬁs and the

another holding means along the scribiﬁg line.

- According to a brittle substrate cuttiﬁg system of



anot her hol di ng nmeans, the controlling nmeans and
another controlling means readily rotate the hol ding
means and the another hol di ng means. al ong the

scribing line. 20 According to a brittle substrate

cutting systemof the present2invention, a third - MDO30
groove section nmay be forned in. the flrst bonded

~ substrate. hol di ng means such that the first bonded

rate hol din ans d Qt _cont act th :
71 rSPeaRFPOTRy 1THE LY & oRars (oPBg0E s BLPF bR RyRo1ding
25 heafieramd tihe tskeosdcbnddbdnshaols sitHist ratlelidpndiang may be
neag8n§gg h.sthat the second-bonded substrate holding
means do not contact with the. second. scribing
line. When the bonded substrate is cut along the

scribing 3 mgecoﬁ‘%@f@sawas%%aa% 'Eﬂledfvimo?ﬁm?ﬁ&égﬁs and-

of the scri ine so as not to contact

scriBPhE@eri h@lgm@r@%@e, the cepir ehekl B9 dhePps mysd agnother
- thecght r BCEnHAUAA LN reS RNV eBEeHe 22h s H%Qltf‘ﬁl%@hgl BEd the

to a brittle substrate cutfing system of present -

i nvRRPFRAT BRARLWRYtACHRS t HeCR G FRe g?%%l%%cﬂ%%

~ formed in the first bonded substrate hol di ng nmeans may
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be Iarger t han that of the, second bonded substrate
pressing mMAHs éj&h% g RF HE h o Wl FHt?jrlBQv%YStem of
SeCtherﬁéHéﬁXilﬁﬂéﬂﬂﬁbnseihﬁdfb@ﬁdeﬁoﬁdbét$ﬁ%£tfﬁiéhhﬁldlng

L ar ger f h fir t baonde
sub§%1ﬂ?e prggglnacﬁ%gns %. Q% 3édh€u€§99a?8a“§ may be
posthedaxwgbys cut since a portion of the pressi ng means :

- goes under the holding neans, so that the bonded.
substrate is likely to bend According to a brittle

substrate cittdngysingn dfre 1B acha pridwento idivantiagms and

thesfdaisdr bondedh $ uhsidal ey @M% 1MBaNs rdihd N8id another

second substrate pressing_neans respectively nmay nove
i n PTITRLLRT eGEen T arBRGY LRt 4 Te Sthaskolpiing PeAes and the_

andartchﬁqesﬁofmj&cg |l s Iamag an tshﬁflllflﬁd | ne .

-substrate

According to a brlttle substrate cuttlng system of

the present :anentlon a third groove - sectlon 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 iﬁ-the'second bonded substrate holding means such
that the second bonded substrate'_holding means does not

contact with the second scribing line. -

When the bended.substrate is cut along‘the scribing

" line, the_pressing meehs holds both sides of the scribing
.line so as not to contact with the scribing line. Therefore, |
'occurrence of chlpplngs at the cut face portlon is prevented S

fdurlng the cuttlng process



cutting system nmay further include a third bonded

substrate 20 hol di ng nmeans and a fourth bonded
"~ substrate hol ding nmeans respectively for hol ding t he

brittle substrate in the first direction fromthe

~first bonded substrate pressing?nmeans and the secondlﬂDO30'

bonded substrate pressing neans, and the. - breaking .

~apparatus may, further include a third controlling 25

means- for the hol ding neans for controlling the third

bonded substrate hol di ng neans such that the third

- substr
- al orgRRhe Bl onle seFdbE e |t fdHid L iR T rurage o dprmed

bonded subsm¢emfﬂlﬁmﬂﬁﬁ H@bﬂfﬂﬂserﬁnhﬁtﬂﬂtd|mat&hh@tsystem of

h
surlgseAlans 1o LLish: aFrblaRd LOE ML g BEus popeton
subBtrme@, r@ﬁdﬂtdﬁﬂﬁdlDOWQEﬁheubemrEhebbndédHGOmeans may be

subsisate Poldli g, FEaRS UL ANAL e QUL BONET,  oosing

|ng means nobves on the secon

- subsf 1ate SaelodiingoIBAASs ek A5t & r}pomq\cgeqle%es;ﬂg@t@e Targer

S 10

a b e

23 - MDO30 The hol di ng neans i s noved
scritAhg ahed £ vk ¢ ef ot ditRPITe THRTE Pot tFPlth%SJd?g {HRANS -
area on which the scribing line is forned ther eby

unn ssar force bein I|ed to the

preventing S
~areas Wwhi ctﬁa"ﬁ“%o% FHhEBE §§Eals%f’3ttﬁg’ PrieSEt AghAB AR T tion

As. @af rt@s;ubtesehngpném @toetshﬁndak tHat® 1pdng aeafer nesd that
on the bo(g(g str ejgg ﬁyqued Accordlng to
sst‘?‘ N t'ithg s "9 the present

_invention, the third controlllng means for the hol ding
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nmeans nay t th d ra
means such Ic[l‘ltlhnegh%ﬁl g%@%%dggg%;&?%tt egﬁtPg}l% Wstem of
meaiss prﬁl@@nﬁq EBvehbhded @Lﬁﬁtlrr&ttebhoﬂadr@bmmt@messmg

- thedddstnbopdedse &%R?%%%%%r%‘t%sﬁkggsEfﬁar}ﬁeiw.é[’%e%be%tlvely

predeterm ned speed hird cont
nedify fevet e héidictghEanst paye ot thle finatfourining line

~ bonged wubsis@deg hob gl womgansnsUchntihahet Beifeuet Rubstrate

' cutting'systenfmay further include'a third bonded substrate
- holding means and a fourth 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
breakihg'apparatus may further include a third controlling
means for the holding means.for controlling the third bonded
' Substrateholdingﬁwanssuchthatthethirdbondedsubstréte

holding means moves on the first surface along the first,

.-_Scrlblngllnewhllethethlrdbondedsubstrateholdlngneans

'holdsthebondedsubstrate,andcontrolllngthefourthbonded
7substrateholdingmeanssuchthatthefourthbondedsubstrate
holding means moves on the second surfabe along the second

scrlblngllnewhllethefourthbondedsubstrateholdlngmeans.

' holds the bonded substrate



bonded substrate hol ding neans, the second bonded
substrate holding means and the second bonded.

substrate pressing neans nove at the predeterm ned

speed while the third bonded 20 substrate hol di ng

means and the fourth bonded sub3ttate holding neans MDO30
oppose each other with the bonded substrate

t her ebetween. Since the hol ding means and the pressing

means are 25 noved at the same speed,  the bonded

substrate is firmed held by the pressing neans.
Accor di ng totha Harlidire meabst liatreov:em talrtg:gsytﬁmm:oﬁ,blng line

t hey R e8enly AINENtLON, e sl fronded psubstrate Akeh the

pressing

may nove |rec 1 on
t hessetbhdgstinbilsgiprmed., tﬁ@%MW@M@@%@bs@@&@essar}f

pre§§5_,gg BEZA b£’§1¥1 é(etbnt}g Eé Sty £l O QNG ressed

Irst scr rittle substrate

_cutPYn’gh%y@f%?ﬁ#w mgaRg heAsi ﬁcmaélt 2ghipmbogs at the cut

f'fEQc@@ﬁQ%Qdﬂg%§ﬁ&i%ﬂ%ﬂ@b@ﬂdgg%%%§%¥$ﬁ%§éﬁb@prevented
bonded substrate hol ding neans respectively f :

“holding the brittle 'substrate in a direction opp05|te

“to the firsic@br@nid an afbemthe fivsirdendedting system of

10

'-belng app |ed

15

SubSEF &%

substrate pressing neans and the econd ed
E%FgééPﬁ ™e&hs. Mot |Qﬁ?ﬁﬁ&£i§nﬁbmﬁgn§hgor the

cuth@bdim@m@aﬁsm&pcameaoltﬂemhuﬁhHdﬁﬂeﬁsubbmgakahblding
is formed, 2Ry preyentin

A Y S LR BT ISR (g pens,
by tlwe fprte:tslmrghﬂeanbs tAsta hrodsiilng, mednm@ pndgshe ati rehidonded
cut S Ny
b Y
systlﬁntbﬂrdl@rttk@lplﬂé@emeanﬁ\fem tlom hofl Hénpimesans may control

-COniﬁékbhﬂgh%%%@%Jéﬂbéﬁ%h&gﬁéﬁaﬂﬂgH%éﬁ%sﬂﬁ%n%ﬂ@%%ﬁbfourth

t he second bonded substrate pressing means such

- t hPsh @ ubshdadeshbd g BepPésst g second bonded ibstrate
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holdlngneansandthesecondbondedsubstratepre551ngmeans
_move at the. predetermined speed while the ‘third bonded

substrate holdlng means and the fourth bonded substrate.

‘holding means oppose each other with the bonded substrate =

_therebetwéen,

. Since the holding'means and the pressing;means are
; moved.at'the same speed, the.bonded_substrate is flrmedlleld

} by the pre531ng means.

_ _ According to a_brittle substrate cutting'system,of
the present invention, the first bonded substrate pressing
meansmaymoveinthefirétdirectionalongthesecondscribing
line, the second bonded substrate pressing means may move
in the first direction along thé first scribing line, and

' fhe‘brittle'SUbstrate cutting system may further include



~means noves along the first scribing line and the
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S R g el AL e LR
- stept Kﬁﬁ autﬂﬂadesp@htibnthermédenothanglagpesubstrate can

second controlling neans for the pressing nmeans may
control the ..20-first bonded substrate pressing neans
such that the first bonded substrate pressing neans

‘may nove along the second strfbifg line while the  MDO30

first. bonded ‘substrate hol ding means. and the second

bonded substrate preSS|ng means oppose each ot her

mnth h nde rat e etmeen t he f

Ser Pof hGTT RS 7 M Wi P RE'S 6 <Pier S0OLer ShF A Donded
I|neubehraheIﬁﬂmbnmsweimeeeepethevebgnﬂedho$dbsgnamfbrittle
theg s3EE000 bopded;substiah e, 49,%591&9 fBaps. aﬁf'réttedlrectlon

first d subStrate pressing neans oppose ea
ot hérowtttte fhes boradedsubst izt tee Praeedbetveears arq@l ttn@esecond-

secgpfasqribbegrhine forming aegns forms 30 the second
scribing line on the second” surface of the bonded

substrate. - 25 - MD030 approxi mately sinultaneously

-per f orned. BES OlodidGlgymedh B0 10fs BhE Wit Qrﬁlgﬁsﬂﬁﬁthe<areae'

t he bo bstrate |'s reduced. A brittle. substrate
cut??nghh%? %% of SEHRIY kbt 1% f?ﬁ%ﬁﬂrcﬁpttﬁﬁ dikeventing
thealsttapse@éss(aayfmmmg;ean@ap@m@dl kpeths &réigsthich are
surface of a substrate and b%ﬁbreak

th, ,
& LERY EhehipPings

pres gqupon a second surface of the brittle
subs rate opposrng the first 10 surface of the brittle
substrate along the scribing line while the first

surface of AJEBJHiﬁélt% §QQ§§{ é3§ﬁ5§¥§é%e cE@@EE?y%§£%§m of

‘above-descri bed objective of present i nvent

bei HF &FsERdd anEBtA@%‘}@rﬁll‘l%gﬁtr@TaC@Plttrtollél@gb@?ﬁ%ﬁ gfor the
cutyhiags 7By hedapb mbhe RSNt 11Westiony bBaaskeR ddirate

- may be pertorned by a_ breaking apparatus for ‘breaking
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br eakd g PRy allishgTyhd MGlide s ibing line and the second

controlling means for the pressing means may control the
first bonded substrate pressing means such that the fifst_
bonded sﬁbstrate pressing means may moﬁe aleng-the.second
ecribinglinewhilethefirstbondedsubstrateholdingneans

_ ahd_the second bonded substrate pressing means oppose each
. other with the bonded substrate therebetween, the first
scribing llne formlng means forms the first: scrlblng line
a .on the first surface of the bonded substrate the second:
bondedsubstrateholdlngmeansandtheflrstbondedsubstrate

" pressing means oppose each other with the bonded substrate
therebetWeenandthesecondscribinglinefofmingmeansforms
- the second scribing line on the second surface of theibondeda

tsubetrate;

'The scribing step and the breaking .step are



pressing neans for pressing the. second surface-of the
brittle 20 substrate; and a first hol ding neans for

hol ding the first  surface of. the brittle substrate,
and the step (b-1) may include the step of noving the

‘pressing neans al ong the: scrlgﬁng line while the =~ MDO30

Cfirst ‘hol di ng means and t-he pressing means oppose each
othér with the brittle substrate therebetween.

| ~Acc to.,a-br subst.rat e utt t hod. .of )
A roati R i R O i R S P LAY RO Sty time

: _stepf ef coantingl kiteg the phesbbnderdeanbssushet hat rétieced.

nmet-hod of the present inven

pressing 30. neans rolls along the scribing |ine.

According to a brittle substrate cutting nethod of the

present | nvénbrb‘ﬁtl@ heulprtessiFutedams methoel af the present

ro'hﬁ%ent@%EO{ﬁElﬁheé)ﬁﬁebéte%£Qn§%g§tf@tﬁzﬁ&%¥sﬁglblng'llne
on, t pressi ng nmeans

may OBe? & i¢Gtiv 6§61 3 CARDRdPARG tEbCas Wrs EX2 6 5 st (i doreaking

CUtthegoﬁﬁttméiéﬂbst&ﬁ%epéﬁ§ﬁﬁhjkﬁ%%&&b9ﬁg iDﬁePQ§§§tH@ step

zg ngézbe a hearin According to a brittle
sub g5 A et Hy séep: t%fa MVELEhe RTRAHIDACTES upon

- gr oavecsant somfaay detherymed:ie sﬁasthatgr@ﬁmmma&flrst

10.

.15

h that th d t f.act
TR bR Ao o AR SO e i PRaEB 1 Hennt T Ely 1ine
t hewhi he b@@OﬁirﬁttduIﬁaﬁé anghE|belté@eosdbngraﬂeaus held,
br i tﬂ%?eﬁy E%I{eat ?bgg%t—?ggcgﬁ%}hgd Oq:)j ecéLI:5 thec&re%ﬁnt F})resent

i nvent1on GUrt her- i ne Ude the"ste

of :igpenyiennbebhdy i mghid¢reedirst hol di ng means such

that ‘the first hol ding neans noves -al ong the scribing
line while. the first holding nmeans. and the pressing
means . oppoCeaehinditver Wi tHCihSuhstHAte substpgtmethod of

~ thefebat Moot + 20 AGRAIH NG HEO s@ b ifhy ! ﬁa?ulgegtﬁ@%?ormed by a
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“cutting pethod of t he gresent i nvention, the step

o (b YT RPPGdE HRet OF

ﬁeaklng“UKabrlttlesubstratealong

the scrlblng line, the breaking apparatus may include: a
_ pre551ngmeensforpreSSLngthesecondsurfameofthebrlttle
 substrate; and a first holding‘meens for-hblding'the first
'.surface of the brittle substrate, End the step (bwl)‘may'
‘include the_step:of-moving the:pressing means along the

scribing line while .the first holding means and.t_he pressing .
" means oppose  each other ﬁith”_the ‘brittle substrate

therebetween.

According.to a brittle substrate cutting method of
the present invention, the step (b—l) may include-the step.
-of controlling the pressing means such that the pre381ng

means rolls along the scribing llne

Accordlng toeabrlttle substrate cuttlng'method of

_ the present 1nventlon ‘the pre551ng means may'be a roller.



‘rol ler. According to a brittTe

'.of:controlling'the first hol ding neans such that. the
~first holding neans rolls along the scribing line. 25

According to a brittle substrate cutting. -method of - _
.the present invention, ‘the ho&ging neans may.be a .

ubstrate cutting MPO30.
met hod of 30 the present invention, the holding means

_ may be a conveyor. According to a. brittle substrate

10

15

20

25 -

30

cutting method of the present invention, the holding

“means may be a bearing 27.- MDX030 According to-a .

brittl e subAtraréipdtid mgbnethdd wibstheteraagdrmng method of

i NVeRLi PN s 9L QQKE 64 QN pRYBE  hariEhd Raythie af i&Steyor .

hol di ng means such that the Tirst holding neans does

not contact with the scribing line. According to a

brittle SUbﬁ&&@E&iﬁ%t'ﬂd BObAEt Pod. s 1@fst e RAAIERYY method of
invention, the width.of the groove section forne on

t he® Fr%e%ﬁ%ilﬁ@eﬁ&&ﬁ’gmﬁh{ﬁ SHGE TERRR TRALSR RRFIng.
10 pressi ng neans. According to a brittle substrate

cutti ng reLiod. of e, BrEseny LGN of Lhe DLeSaL ol oe

di r ebei pneaadtmayvéntiter & notamkes 15 at secamy Hot digigned in

or For Des Rt ParBerR (i (TRE 7 ARt i e does not

pr esenhgct meahk, a ahdng hen stlep (djonmbysinfaderof ndladerittle

8 hes§}5§@r§£e: Rz 3) i n&OBLE L Jhﬁgtﬁ@esélefmg%hﬂéé ng

means such fhat the second di ng- neans ves on the
first surface along the scribing 20 line, while the -

second hol didgrdBaN S0 BObHstthe Riddddfe sURSE Rt Rethod of
and_controlling the third hol ding neans such_ thaf t

h
t hi P BOISHAG ABERE tABUes ith SITRE $BLAMY Surfhce J'aepfa%@ge the

t hesB&f idFi:ngbt2 Nneoshtidoa 1tiheg thé rrd el Bbngingarsokdsh that

thethé}g¥gé%;hglgggagﬁégéé'moves along the scribing line while
the first holding means and the pressing means oppose each

other with the brittle substrate therebetween.

Accbrding'té a brittle substrate éuttingjmethod of
the present invention, the step (b-2) may include the step
-of'controlling the first holding‘means such that the first

f_holding-means rolls along the scribing line.

-~ According to a brittle substrate cutting method of

~the present invention, the holding mearns may be a rollér;_

According to a brittle substrate cutting'method of

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

According to a brittle substrate-cuttingﬁmethod of

the present invention, the holding means_may be a bearing. -



25 According to a brittle substrate. cutting nethod of

the present invention, the step. ' (b-3) may include

- the step of controlling the second hol ding means such:

that the first- "hol ding nmeans and the second hol ding
means nove at a 30 predeternTn%a Speed, and o
controlling the third holding means such that the
third holding neans and the pressing neans nove at

MD0O30

‘the predeternined speed while the second hol ding
-means_and the third hol di ng nmeans. oppose each ot her

With -- 2 $AccHBidng ® eherbtilelsisubsitaratting method of
t herghe : ' to Ny Str tdd :
e hEA PSR SROLELISN, 0s R PEL, aSulal e iR in
may theveirataheldng mianeciven dhengthRefseptbimbdinpencans
andqpey hLHEt REhtkBe! hden andourt bl di ng. means and a
fifth holding nmeans for holding the brittle substrate
in a direction opposite to the first direction from

. the pressingc8Badsng k& ACKSI € N8 sk @ dfd th@ing method of

- substrate cuttjng nethod of

10

- 15

the present invention,.
t he NEPEFSERE fFWc%dEh&%“bgf theg4907% paaitaPPngrmed
a | asethbepinron Hdleiifig steasisr agebef 1hbhgerbthahl €hat of the
substrate, and (a-2) cooling the vicinity of the -
por?f%ﬁ%l%? THe"Ffirst surface of the brittle substrate
where 15 the | aser beamis irradiated by the |aser
beam i rradi af i : S C ' t ri (:
Substrate c%%%?%%”ﬁi?ﬁb% %glgﬁﬁ%Q%%§§En€% ﬁ%%%??gﬁ?ethcd'Of
t hetlse a@préaent 23nnayt ben performmes Pn@nearcoaidihgiove along

medi g, 356 1HRe GROL 4 ngi@%ﬁf‘éikéc@ﬁﬂ%ﬂﬂ%ﬁ@?%ﬁer include -

“and t he coollng nozzl e cools the vicinit

pord isgeendihet el nGageaseprnBenimiis di ko ki 2g &¢angyfor holding

- SPrayi Bgiatteqhigag r R Lehof i the di &l FAGR Ak di@sing -

-_e_ZO
25

30

brittle substrate. 25 According to .a brittle _
suBR§IE ea&gﬂﬂ?%ﬁtﬁ'@t Hygmgy further include the step of:{(b-3)

controlling the second holding means such that the second
-_holdinglﬂeans_moves on the first surface alongfthe scribing
line while the second holding means helds  the brittle
substrate,andéontrbllingthethirdholdingmeanssuchthaﬁ
the third holding'means moves bn:the second surface aleng
the scribing_line while the thirdeholding.means helds_the
brittleqsubstrate. | - '

.Accdrding'td a bfittle substrate quttingimethod of

" the present invention, the step (b-3) may inblude the step
- of controlling the seeondfhdlding'meané such that the first
holding means and the second holding means move at a
_predeterminedspeed,andcontrollingthethirdholdingmeans
.suchethat 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



‘laser beamirradiated by. the gaser beam irradiating
‘means and .t he nediun1sprayed“b§--30 t he -cooling
- nozzle. According to a brittle substrate cutting

"section, and the |laser bea

-the present anentioh; wherein the step (a-1) maybe-
perfornmed by a laser beamirradiating neans and. nay

include the step of receiving at |east one of the.
MDO30

met hod of - the present invention, the step of';__'
recelyl pg.atLeashopng. o 29 MOB0.0f the | aser beam
i rradiated by ‘the I'aser beam irradiating means and

t he nedi um sprayed by the cooling nozzle may be

per f or med chéoJ:§§§<5 %@Q%E#tig%mme €@ lOnethod of

cool I ng nmedi um receivi ng
secth éﬁﬂﬁﬁ¥ﬂﬁelnﬁﬁvﬁb@% S&FaP EEBF YN E IGFPEHRAPFEF S Hya first

' rreaaﬁreé\@@@ﬁdwan@ Orife ydditd @ pulsiy ahe ARyt FRgcn®t hodb1ude

t he present I nvention, the cooling. nozzle may

of be
ovBHI BT BROOERE AT DR ¢ i P00 KGO d197g BOR Folding

10

et hod of

bri thbeosibsle ahd salteiticngnnetdn of 1 od ppYsasento the first

t t h furth [ude the st
T N R G ER 1A L SR A

the scribing line on the flrst surface of the brittle

15 substr atf%céoig& %I‘crtl.>(~:]at]zg)r:|‘rf1 1?1' ttl{kﬁ Sucht { afg%%glcljljtr;lle&god of

nven 1on

.. -a nbltl@rpxmayelbe J-Ipaﬂtarqmd e atmx dh)fmam ge twd ¢ esrteps of:

15

20

25

%”i?@r?a[ﬁﬁlafﬁ%% ? 580 1’3 the ﬁ%at tf%ﬁ: @&H?E‘éé@‘of the

e I'ntegra EWIt ser

i r%slraﬂegsmtea%md b oot e e . tbtﬁcoammgtyt ®f the
a %éfti@n§%@tﬁ@tﬁr%%tsuPﬁag@tcrfogthbrltﬁthosigﬁgﬁtate where

invention, the step (a) nay per f or med

scribf ng99mEsrsy e rﬂgrlfs%&ste%ﬁaf the éé?%.yl?sam .%@fadmtmg

fcnm&iﬁs nmeans is a cutter:

According to a brittle substrate cutting fnet’hod of

the present invention, the step ..(am_2) may be pe:formed by
a cooling Iﬁedium, '_and the coolflncj means is a cooling nozzle,
- ‘and ‘the cooling nozzle cools the ._v'icin.ity' of the portions
where the laser beam is irradiated, by spraying a cooling )

medium on the first surface of the brittle substrate.

Accordlng to a brittle substrate cuttlng method of

- thepresent J_nventlon wherein the step (a—1) may be performed

: by a 1aser beam 1rrad:|.at1ng means and may include the step

. of receiving at least one of the laser beam J,rrad_tated by - '
_ the laser beam irradiating means and the medlum sprayed by -

: the coollng nozzle

According to a brittle substrate cutting method of

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



According.to a brittle Substrate cutting nethod of

the present invention, the cutter may be a di sk-shaped
cutter 30 wheel tip,. and an edge portion.is formed in

“an outer circunferential edge of the cutter wheel tip.

According to a brittle substrafé €utting method of 30 MDO30
- MD030 the present invention, a plurality of recessed
portions may be fornmed in a rldge shaped section of

.. the %d‘gﬁe Htoa-{s}elro e\é\tn%r{ Prrgdgsfgggt}gr n‘g ne%agle?:t ?ﬁola Jfr?c%latlng

e su

Accordlng rat ing e

pr eseans| aveéntiomedien cutnaaredriny meenuvabheg nozzlie may be

sep £ %SEM &r HHSuB!SééhV%oB? A8 -md &G Eggibgn section,
br1 Pof & SaBat Al 3igm e A

e substrate cutting nmetho the preser
i nvémiu oe lasersbepm( @omilﬁsym%@mm gleaeie imce ssiciggon may be
MeansvaHER EBﬁ&r&P§1§r§§§mn9h@B§ Ss IDVESn &k 009 the
scribing line while the firs ol di ng" means and the
pressi ng means oppose each other with the brittle

: -Subst rat e theschetvean aapgi woid edrhe 15aid Quﬁglhlgrhaetﬁod of

for means forns the scrihbin . -15 dine on the

firs s%??%%%t of PYFRERRT ¢ ¢ R ST 0% h ] d“oa"able

britlbegstibst sattolng tlhge met hod of the present

10

i nvention, the step (a) may further include the step
of forn1ng the scribing line on the first surface of
20 the br|tR¢$DEdﬂmgnxﬂe whi tel ¢ rabsftiragte suttacg wéthod of

thetl?é Ptfés%ntsyﬁé%jﬁ@%ﬁ Sti}héelsq]e ng tntl:\ %Tu%%h(e@Jdnclude the

furt may | ncl ude eSS| g a sec

- surdbee ©pFesitiga ke npitedt asuafetertmgtmbmcmlcef forming

15

seri bing | iAREFHRY tPst Rk $H & soPsire

subéﬂéag@mbgégAqwdla}g LR AL | &, SURSI Tk €4pe brittle
cutting nmethod of the present invention, the brittle

sub¥ihEEER Ry be a bonded substrate obtained by
bondi hg substrates, the scribing apparatus includes a

first scrihing fornlng neans_for forn1n%ﬁ %H£%£§é~method of
0

- substa q:txes’shtaridlvenee@:@lnd t8er 6bepgoki AerfiOfidi NhdmaNSnay be

20

25

30

T Orpefrotrorme% %ysae(r:lgrtch formlng cutter mechanlsm and the notch
' form;ng‘cutterqnechanlsnlmay'be 1ntegrally1novable'Wlth_the

laser beam irradiating means and the cooling means.

According to a brittle substrate cutting meth.od of
- the present invention, the step (a)- may be performed by a
'scrlblng 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 an ~edge. portlon is formed in -an outer

-c1rcumferent1al edge of the cutter wheel tip.

,:Ac:co_r_ding'to_a brittle substrate cutting method of



of tHE
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scribing I'ine on a second surface of the bonded

substrate opposing the first surface of . the bonded
substrate, and the step (b-1) may -include the steps

of : breaking the bonded 31 - MDO30 10 substrate al ong
‘the first scribing line. formed®on the first surface MPO30

of the bonded substrate by the first scribing |ine

form ng nmeans and breaklng t he bonded substrate alohg

the %eC]_Qnd I?'lg_:g_l l%len 1|o|nne uraql_ n tlgerescecond S%I.:E ?_%%S Iﬂa
| SUDSTrate by Rne secaha ST Ty PRRE Y
for hen@ammhs,n a andigeoshagea peessong bheeed,gmpou:hleon with

-SeCQnBrQH%EQEﬁi$E?L§§% gg%ed substrate opposing the

first surface o substrate al ong the
scribing line while the first surface of the bonded

substrate i §c8§r@1n€0&9r dbggttj@eas%s{fé& %"zﬁtt%t r:r:fx"};t ﬁe%l)qod of

cuttlng nmet hod resent invention, the step
may tB& w%%?%athaonbr%%.%t@ﬁp@mhsmpﬁﬁb%ﬁe%wwtely

t herbpint the pubstiagenakhnag the scrlblng line, the '
breaki ng apparatus may include: a 15 first bonded

substrate pressing neans for pressing the first _
surface of Adz\ceo:b@m@etcsublsﬂ-awe fubseeod cubendednethod of |

Sur Pt apePie DNt SuBS oI aPe 3 ATPLTBbRae e Pressing

subs¢ans eurdl dhag tﬁEQm:s:e‘sm'lﬂ@indang mdthes bilosty shefaoeibing

Qupki s PANES AHDSUALEnoAd ol RERANIARONCRS 0Plssing eans
of Opm@S@OﬁﬂédOté@uswnahethanur@helste@bitmaﬁerﬁhﬁrebetween
i nchygderine tﬁé%%sn@ﬁngcmécﬁdfnﬁ% mgaﬁs%% @ﬂgesq:rlblng

substrate pressing mneans such that e second bonded
substRat @ Pressinyt nieanta comviesth drigl ke fsattrate.
scribing line while the first bonded 25 substrate

hol di ng means and the second bonded substrate hol din %%od of

‘means: opposﬁ?%‘ﬁiﬂ%r& rer 2Rt ht tR Bhvded tsupstrape me

the present 1nventlon the step (&) may further include the
step of forming the scribing line on the first surface of
the brittle substrate whiZ_Le the first surface of the br'ittle
substrate is held ‘and the step (b) further may include the
step of pressing a second surface opposnlg the flrst surface

:.of the brittle. substrate

Accordlng to a brittle substrate cuttlng method of
- the present invention, the brittle substrate may be a bonded
; substrate obtalned by bondlng substrates, the scribing
_ apparatus includesa first scribing formingmeans for forming -

. a _flrst scribinglineonafirstsurfaceof thebondedsubstrate
and a second scribing line forming means for forminga second |
scri_bing_line on a second surface of the bonded substrate
- _'opposing the first surface of the bonded substrate, and the
-Step Ib—i)_may-include'the steps of;-breaking the bonded



 therebet ween; and. controllihg the first bonded

~scribing line while the second_. 30 bonded substrate..

- sub3R{ R & Eﬁeﬁéﬂﬁgdf@Fcet%éOIb

‘thepdhasd &EHEEEBﬁ%ﬂaﬁﬁﬁﬁfhdﬂﬂﬁaﬂfﬁ%stﬂEaﬁﬁa@@dofh@he bonded
- second bonded substrate pressi

substrate pressing neans such that the first bonded
substrate pressing . neans noves al ong the second
hol di ng means and the first bohted substrate hol ding MP030
means oppose each other with the bonded substrate

t herebet ween. 32 - MDO30 According to abrittle _
subst a ut tin th & Aresent Jnvention -
heSePEhFrEY A hy Mot feet e uliep 1T LR Bl phggriret

thesseﬁ@ndcbbnﬁeﬂbsudsdraubspreSeHngiﬂnaﬁsrs$uahrthamq line

t hefé?ﬁﬁﬂ& fonded sy kﬂ)sf_lera%(ltl%r%f) [LgRS gggdgﬁagﬁ?éq‘_’kééﬁ along the

e"first scribin contro
fi r%@comn@@ﬁl@mwm% %@@@%dn@nﬂ@”emsswrﬂtmfw% of the

f'rﬁ&n@@&@%%sﬁ%&ﬁg59L@u9%%%%hﬁgsgP§@§n§9JHﬁa@&?ﬂgngm%ans
second scribing line: 10 Accord 0 rittle
ifééeéﬁﬁcpﬁ@eﬁtli-’éﬂce of the

r ol FEPEETAES ATIUITG £6Td Bk gllé‘esﬁ%%?a?]%e cttighgurtace

. netdm-_odtloé béiRedrageniratwend ilosnd f he pressi ng neans
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may be a conveyor. According to a.brittle substrate
cutting nethod of the present invention, the pressing
means may PFecndsbiarg ng. a Accordiegubs taaie ttkeing method of
su d prEse [ '
PSS G ARG S IERI8] SRy YL Bl b o
bo‘r@e@amwaﬁ@apﬂés@m@m@%ﬁm hriiatt licheubsbrahd along
bonded subsiyal & MLSSINY YRans Al AN LAG) MWdihge: a

25 a line on the second surface o the b
sub5t et BonfRrd suhsteagpbspaginaagirsEcs Mg d fhe first

ands@- S2CORF GBS dS@ Ut b5 OEMBECHAG tHehddd Hubstrate
bonded. substrate pressing means such that the first

bommppgg@ fﬁ?%§§?ﬁ§lﬁ€a%e second surface of the bonded

substrate; a first bonded substrate holdingmeans for holding
itheflrstsurfaceofthebondedsubstratepandasecondbonded
~ substrate holding 'meané_- for-holdi_ﬁg the second surface of
r-the bonded substrate; and the step (b-1) may inciude the
steps of: controlling the second bonded substrate pressing
meané such that the second,bonded.substrate pressing means
 moves along the first SCribing'line while the first bonded
| SQbstrate holding means and the'second bonded substrate
‘holding means oppose each other with the bonded substrate
therebetween;;and controlling the-first;bondéd sﬁbstrate
': pressingmeanssuchthatthefﬂrstbdndedsubstratepressing
means moves along'the'second.scribing'lihe while the second
-bondedsubstrateholdingmeaﬁsandthefirstbondedsubstrate.-
"hoidlng'means oppose each other with the bonded substrate'

_therebetween



10

u scrr I'Ng

‘does. not contact with a l'ine on the first surface of

the 30. bondedsubstrate, the |ine opposing the second.

'scribing line. According to a brittle substrate
.cutting method of t he present i nvention, the step

(b). may further. include the -383"- MDO30 steps of: - MDO30

(b-2). controlling the first bonded substrate hol ding
~nmeans while the first. bonded substrate holdtng neans.

and t he second bonded substrt srn '
each otherﬁmn 8%%% SoAd alﬁﬁgg gﬁﬁéﬁp 2%hod of
suchhehgieaénﬁzBHWemsﬂobonﬂhdsﬁuﬁsubaﬂethydnnginnanhe steps

oSS LGS L) 3 BEbLHG A1 00 B0 AT LELLARY o
secéﬁ@hb@wﬁeﬂhsubsﬁpaﬂebﬂeﬂ@dn@ﬂneaﬁsxeaw@SEheghheens rolls

'bongegnaueﬁtretester@élswﬂngﬁfm 0PPOS e ﬁ%ﬁb fﬁ{ thhe first

wi t-h the bonded substrate er ebet ween

10 Beednd W%@#ﬁéﬂ@%tﬁpanw%@a@%te@ Bl pay bonded
t hes§BEPRLte SEF&HE NGy | hdien s Aﬁ@PIQ'a[‘Eoﬂ@ #hdrdddds scribing. _

'subftrate cutting nmethod of - the present invention,
-t he

-StEp (b-2) may include the step 15. of controlllng
the first bonded substrate hol di ng means such that
the first bhonded sub rate hol di n neans rol

the firet SOBIHIT thod S EomEEIa R o U LARg IS Enod oF

" bonded prsidesttr aheehoh.dnngthir@m:ﬁllbbnﬂb&tsﬂilb]@tﬁ&t@ﬁ:d:ess:.ng

borhq Qnsc’u%?ffé rt%gosg@clndd ?%3' ng ({1S’sur}:zOI | Satttael g)nsustohenrgz eans maty

Acco
cutlhe ngohethod of the present invention, the flrst.
bonded substrate hoIdihg nmeans and the second bonded

- substrate hol ding nmeans may be rollers. According to

a brittle Sssrichng cat2ikg Hekhoabsfrelie preseng method of
I nvetd ibeBsehherd4d:sti ondead. pz_ség@iﬂ@h%aﬂ@,l A PGe meyor

r'and the second bonded substrate holdi ng neans may be

: 20

30 .

"According to a brittle substrate cutting methed of

the present 1nventlon the pressing means may be a bearlng

- According to a brittle_substiate cutting method of
'the'present invention,'a-first groove section may be formed

" in the second bonded Substrate_pressihgwneans such that the
_secondbondedsubstratepressingn@ansdoesnotconfactwith
_'e line onrthe'second surface of the bonded substrate, the
line oppoSing the first scribing line, andfa'seccnd groove
f_section is_formed in the first.bonded'substrate pressing
' meahs_sueh that the first.bonded substrate pressing means
.idees not. contact with:a-line on the first_sﬁrface of the

bonded substrate, the I1ine opposing the second scribing line.

According to a brittle substrate cutting method of

~ _the present invention, the step (b) may further include the .



cohveyors.'SO According to a brittle Substrate cutting

- method of the present invention, the first bonded

- 'substrate hol ding neans. and the second bonded

substrate hol ding neans may be --- 34 -. MDD 030
bearings. According to a britt?@ Substrate cutting ~ MPO30
met hod of the present invention, a third groove :
section may be formed 5 in the first bonded substrate

ol B RGeBne b0 Ot GU HetS WEER. Teher FPted Substrate

'Scrhblﬁgn@mmansamﬂlathmﬁifsgt@@ﬂe&mm%stwamayolbengneans

f Nt :
| ool i IR EE 001 R ead SLOBL LN 800 BN o
doesthet Wﬂmhd@wihondaﬁt$ub$@¥@$ﬂxhhﬁﬁﬁheﬂwaﬁ} supk. that the
Accpr ALng, §,0: 84 btstt'r%tx%uﬁéiagﬁﬁ rﬁ%ﬁrﬁ%e s rg‘?tgngfthe first

the present 1nvention, the w ove

sectFHRLIRG ridte 4 angheoR trat 1 besdde §@I§§F1|da]t>@ﬂ el diHgptrate

L MeaRs1 aBYg e als.wil Ardere thanntinainefg gt;sseeses @to@eeetedneans

10

substrate pres5|ng nmeans, and the width of the fourth
gr oR@ Tertiiget ormed SuhsFﬁét§eEéﬁasbBﬁd%%a%%bsﬁﬁ%ﬁ%aeaCh

~hol singr veas tmieybbedéarsgﬁjstﬁm tHhateofriche fsh&ﬁt that the.
‘bonded s % strate ess| ggg 20 Accordin
bri T T hRLARBE

BLOFS: FE?E nfang RRVEF gthesecond
i nvemtileihgthendirst bonded substrate pressing neans

- and the second substrate pressing neans respectively

20,
25

30

may nove in a first direction along the first

SCri. bi ng. |Acerdimg ttbeaslﬁcnmlcﬂecsnjbksimgl‘dei nej:tiang thdmghod of

ne e R AR BH,  LRE S Tkl LR he sten

- 15,

meanis candralfleugt’thebémee@ anssd avesheaaedgvldrtémtseans such

respect iMel ¥ iQr %%b%ﬁgshﬂgt?é‘tet h@lé%’%trﬁ@éﬁs I 1NE along

first direction fromthe first bonded strate
pré§§?ﬁ§r5t scribing line, and.controlllng the second bonded

substrateholdlngmeanssuchthatthesecondbondedsubstrate

holding means rolls along the second. scribing line.

According to a brittle substrate cutting method of

the present invention, the first bonded substrate holding

o means and the_second bonded.substrate holding means may be

rollers.

_ According to a brittle substrate cutting method of
-~ the ‘present invention' the first bonded substrate holding.
.means and the second bonded substrate ‘holding means may be

dconveyors

According to a brittle substrate cutting method of

- fdthe present inVention, the first bonded substrate holding

- “means and the second bonded substrate holding means may be



means and the second bonded substrate pressing neans,

‘and 30 . the step (b) may further include the step of

: (b-3) controlling the third bonded substrate hol ding
means such that the third bonded substrate hol ding.
nmeans noves on the first surfat® ~along the first MDO30
scribing line while the third bonded substrate 35

MDO30. hol di ng neans hol ds the bonded substrate and for

'.controllln? the fourth bonded substrate hol ding neans
he’

 cuchetRard

- speke e

- 10

15|

~the third

fourth bonded substrate hol di ng neans.

noves on the second surface along the second scribing .
line while b h ol

hol ds t he b%% %htt r %tnkg?g%c%%r 3}1{5@}16 1%3 aC%BEr%ngeﬂgéhOd of
subthe giee Ittt |:Lng*eneahod @fthﬂtrldegppesersefmwnmao’nbe formed
the; steps (#gl AR R SheR Al nEQAL! ShbhNhat the

strate hol di ng neans 10 suc
t hef#AFE daqmﬁj%susssseﬁst Boh@i By e Ramees netfwstact with

bonded substrateihohdi noheeansg andedhec IQEJ.S(sO‘Q,DrM:lOH may

substrate (ﬁre33|n neans. nove at a predetern ned

&nt e F oot P%Pﬂ?ﬁgﬂi%%?ﬂ’sa?%ﬁlotlﬁiénﬁoﬁﬂﬁﬁﬁ such
meafisa €0bkeokscbha bedakh sbosdedteunsmahg hRlaisn@ioes not

“means such thaﬁ the fourt onded ..15 substrate

'hol%ﬁ?ﬁﬁﬁ%a%%

t Hee s36% Hb 95t at e hol di. ng
neans and the second bonded substrate pressing neans
nove at. r edet erm ned. s i.le.the h|rd
bonded subs Cr%cf it %& ng%rrrle%ﬁlge a‘f’rlll\é%h thratfeourt hlBgn%%t od Of
subsmsatesnoﬁdlngeMEBWS thpposétleadhtbe Hérind ghoohe section
r.af.e r.e r : '
Fft?:ﬁn 1 iRs N ftll}%t BSH&%St ﬁu%gtf‘ﬁtg Hbﬂﬁlﬁg fleans may be

trate cuttin the pres

i anesﬁ%n thar Eh&%to%o‘?’(d%cﬁ% reared gst eséfrstgratrﬁemssmg

L MRyDYEs | nanc,r[‘etﬁé netad reetdn @ong theseeandtion formed
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scribing Tine, the second bonded substrate pressing

ot gy E6CPRAZBEORART {1 7RY LT o ALIGH Rl BRGRENEST (FRlarger

scriHddg-Hd hes £ afck tig-s30 bonded -substrate pressing means.

. According-to a brittl_e _substrate cutting method of
the present invention, the first bonded sﬁbstrate' pressi'ng
.means and the second substrate pressing means respectively

" may move in a flI‘St dlrectlon along the first scribing line
and the second scribing line, and the brittle. substrate

" cutting method may further incl_ude_the use of a third bonded
substrate hoiding means and a fourth bonded substrate holding
"m'eans respectively for holding the brittle snbstrate in -.the
first'direction'from the first bonded sUbstrate ptessing
-means and the second bonded substrate pressing means, and
- the step (b) may further include the stepof: (b-3) controlllng
© the thir_d bonded substrate holding means such that the third
'bonded substrate h'ol.ding_m'eans mo.ves.on the first. surface

- .along the firstscribingline while the thirdbonded substrate



brittle substrate cutting nethod may further .include

the wuse of .a fifth bonded substrate hol di ng neans

and a sixth ‘bonded substrate holding neans

respectively for holdlng the brittle substrate in a
direction opposite to. the fird% ~direction fromthe ™MD030
first bonded substrate pressing nmeans and the second

_ bonded substrate preSS|ng‘neans A brittie substrate.

T BRERAROEFEr (6 PR St P LEAARES T1hg P trolLing

secenéﬂmmmhmbdndﬁﬁsametﬁmessbmglnammannmmbmhaattm@fourth

second ed subs te _pressing nmeans es,
hebrt el LR RS N B BB R fyT BHE 7 Py R sussace
bondédngs&hetmﬁaadﬁ;H&ﬁmhnuyrﬁmns ahcheth331ﬂuaﬂﬁhwﬁonded

oo SESRSHTRLLRL R PASTRLOY:  TPARE SRS R BRerace.

_ holdlng means and the second bonded substrate

pressing nE@@éoQ@ﬂ&§Qxﬁ§Q@r£%{T% i dhe QQQ%Qﬁg'method of

- substrate therebetween, the first scribing |line :
for FAPTRIARE ferien tign héhfa%@p s&idi AgY RelBASt Hee step .

10.

first. S@éﬁ@ﬁ@l}?{n%h@h@oﬂm s d aéLﬁasﬁfbetesmmng means
bonded substrate hol di ng neans and t first bonde
sub¥erRES IS FRG TSRS SGpPa et 63th h&relﬁiéflg TFEEH ¢ ﬁBe first

borglesd s E&bé&ﬁfﬁtéhﬁﬂ&h@ig\mﬁhﬁﬁddt’d}& seeonblongedidiibigrate

| f f th bi I
on R A R e BF 4 i R S 2pald BRR e Ynixa

DESﬁRhPEdﬂ\lz@mElﬂlﬁsDRé\Wﬂ%l@hEEdmng rearss a:opn&mﬂecthaéourth

B -cut |%%Q§%gr g%latyla}%i]acc%gr&eglgs s@ﬁ%@%&t Jﬂﬁ? P(%Ll%?h bonded
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t hesmfewrte ravdatnoorearf gtne schslddadrrdmi subewrate holding

| ‘H{\%(élgs & rﬁhfet W %o% Boné%&' Qbﬁg};i—@té p80s My &eans move
bre

I ng unit gure Is a front VI ew show ng a -

st r%tt@reep@?deaeﬂm@@@ﬁ}f@%@haﬂaﬁsﬁﬁe third bonded substrate

‘holding means and the fourth bonded substrate ‘holding means

joppoSe'each other with the bonded substrate therebetween.

Accordlng'to abrittle substrate cuttlng'method of

the present 1nventlon the first bonded substrate pre551ng:
-meansmaymovelntheflrstdlrectlonalongthesecondscrlblng
~ “lirne, the second bonded substrate pressing means moves in

the first direction along the first scribing line, and the

brittle substrate cutting method may further include the

use.of a fifth:bonded substrate holding means and a sixth.
.. ‘bon.ded'sul:)'strate holding-meari_s_ respectively for holding the |
.'_brittle substrafe-in a'direction'opposite.to the first
:diréctioﬁ from the first:bonded substrate'préssing means

.féndjthe second boﬁded'Substrate_pressiﬁg'means.'

" Abrittle substrate cutting method according to the



~is a‘perspective view showi ng a_pressing conveyor

Fi gure 4 is a cross-section view. showi ng a substrate
30 holding roller. Figure 5 is a cross-section view
showi ng a pressing nechanism - 37 - MXO30 Figure 5A

mechani sm 32a', ‘which is anothéP exanple for a MDG30

-pressing-roller mechani sm 32. 10 15 Figure 6 is a view

showi ng a state in which the center portion of a

L 2sBLeReAR S00LLOONALE! KECRINI NG SSRLLON IR L IBLENSRG the

cal” ax1 s 0 iat1 ng op

'syssenpnglawdkaiﬁ@b@keagecprewszmgumﬁane soohwthpt.the second

mechanism osglg.@tge;}arebe@ré fﬁeaﬂg e ers%%n@m First

position | alr cylin
novﬁﬁglbbmﬁré#aémﬂﬂﬁrﬁont¢@hleng the af yr e BedghgsEbstrate

st aheekBi WRItdL A BhERKIAG +MOIdd: r3Q Bhsi@d SEhsRAG U dssing

40 oppose each other. Figure 8 is.a view show n

- st al'&<1'A WﬁY%%l?39¥9'§P8escéaﬁén%o%%ﬁ?nﬂ?%%? the gﬂﬁ?ﬁ bonded

Cdi re6bk0Pa08 hethisydesank tahl@ thebsddtRl el Hdtg substrate

10

roller 45a with an outer ci erenti:al sur f

t hePEBF 51 PECREERY PROFAVCERBpR A b Trids $86 BB’&% gcﬁlﬂbStrate ,

ZOtEedeBeﬁﬁeéhe Emelﬁnﬂﬁi sb&ﬁ%lﬁ@rH&deOﬂothEanﬁé&ns forms
IS ave noth

Zigﬁ%r? 5 e O 116 SaBhal 41 4 1100 "R g e 1 0°1% hpnded

vi esussheate | chlhé yssdowi fgpraddod eah@s@ratmlltomra;ndn@ns and

' 'Scrtl?e 'Eirlgt EoﬂQeécéé%{%%é 8{%@?}95‘1 rﬂ?@éng gaastehgeﬁh other

pr. esent 1 nventl on VI ew s

a gw3§@ g@@anand substrate therebetween and the second
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scrlblng line forming means forms the second scrlblng llne

~ on the second surface of the bonded substrate.
. BRIEF DESCRIPTION OF THE DRAWINGS
FlgurelJj;aperspectlveVLewschemat1callyshow1ng
astructureofacuttlngapparatus100accord1ngtoEmbod1ment

1l of the present 1nventlon

Flgure 2-is a front view showing a structure. of a

_scrlblng unlt 40 and a breaklng unit 30,

Flgure 3 is a front view show1ng a structure of a

o pre551ng mechanism.

Figure 4 is a cross—-section view showing a substrate

“holding roller.

Figure 5 is a cross- sectlon view showrng a press:Lng :

mechanlsm



90 which is held by - 38 - 10 15 .20 a substrate

90 is..cut along a scribing Iine when a pressing
roller 32a is. sequentially pressed upon both side

portions of the scribing Ilne of the glass substrate

hol di ng rol l er 45a. Figure 12 a perspective view MP030
showing a cutting apparatus according to Enbodi ment 3
of the present invention. Figure 13 is a front view

. showing a breaking unit .30 and a scribing uni't 40-
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included in the cutting apparatus. according to
Enbodi nent Bigfire ® preeseperspeentivorvidy ghowity s pressing

V|eﬁbﬁbgﬁbggm@c§5ﬁﬁgm|QZE@'C%hﬁ%hOHE|%ﬂotﬁ@QEEQ% ﬁie for a

laser beamirradiating optical system 43 matches.
‘not BREARANENECELAT eRepbrRI®BA 3F - a | aser beant cool i ng

wat er -receiving section 35 matches the opti cal aX| S

of the laser, beampjrradiating optical system 43

Figure 15 i5199¥¢ &mt® ¢ieWFSRBRAINAGI & %F%’é?llﬁgwwlf thgenter

' andparﬁﬁ:bhbtjﬂg mﬁsbr%&ﬁ)ﬁwd)chﬁng Rrdteer @@Hellﬂgng sectlon 35

appar accordin E nt. 4 of the

TPBRErERe i R H 10 8 A e St S aPLS L RS optical
whi shsbepré3simi) a moldzér 32atdnd QZaubStam@oMgimmg:hanlsm :
rol her o) ach ot her_.w ass subst.r

QOh?here \?ﬁge%? % gcﬂorlel T'fastea]} fsrpon%ln%\ﬁosﬁwstlon Gpcated
st ralevye ebpfam 225 dyeatdany 481 (S0 rend ey smwatnd{giownward

‘unit 40 provided in a cutting apparatus according to

Enbodi nent 5 of the present invention. Figure 18 is .a
vi ew schendti®aie ¥ ishawilsy shevingaseatofnaldah piyeaking

' app@ﬁﬁtt@oa&mwlg@ri&%mg e c;ppc;’s% of o gy GHHt I Ng
[ . g ‘

appar at us accor di_ ng to

Figure B 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 Quter_c1rcumferent1al

. _surface thereof recessed in a sthepe are pressed upon both

~ sides of the scribing line formed on the glass substrate
90 o o

Flgure 9 is a view show1ng'another example for the

'cuttlng apparatus 100.

_ Figurelojeaaviewschematicallyshowingeabreaklng'
unlt 30 and a scribing unit 40 accordlng to Embodlment 2

o of the present invention.

_ Figure 11 is a view showing that a glass substrate
80 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'whieh is-held by



Figuretlg is aviewfor illustrating an operation-
.39 - MDO30 10 BEST MODE FOR CARRYI NG OQUT THE

" I NVENTI ON 15 <Embodi ment-- 1> 1. Cutting apparatus

" Figure 20 is a flow chart showi ng a procedure for

cutting a-substrate according. % a nunber of - - MD030
enbodi ments of the present invention. Figure 21.is a
frOnt-vieM/shOMAng a structure of ".breaking units 30"

| gggaféﬁﬁékgég% Lél?%'gégﬁ%gﬁgﬁ%nSao?u:Lgngresént

i nvention. Hereinafter, enbodi nents of the present

i nventi on 1|£re descrlbed |%tg%%a% éﬁo&fﬁ&reQQ?ttlng
to the dramnn%s. gure perspec Fve VT e

SChenBﬁraatbpcsbmﬂlngtqﬁﬂ@@d@@ﬂnESQifahemupﬁﬁ@t1nventlon
apparatus 100 according to Enmbodi nent 20. 1 of the:

-present .invention. The cutting apparatus 100 is, for

exanpl e, usBdgwre bt der at sromt algrﬂagbowbgt@dme@mng'umt

i Nt 90 3 4 %d%@imﬁ?%ﬁtz 20. ;,;[B@uaé@sl% %H@S&ﬁ@tfng%psaratus;
a brittle substructure which is 25. used for a :

i y3FEPTHIRPG| By BEMRILmYHe 01T i HeF FOF AT aﬂtfﬁée_fifgwn
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i'ncl udes a base 18 and a pair of base supporting

mechani sns 20 proyided on t ase 18. The ¢
Substrate  StTHE b T VF—@“’r?glﬂ’ﬂlé’@ dAEHE lp]a‘i“i‘l%lf‘ apypptical

baSaexS@ppﬁ)rat uagerrrlﬁ@érarmﬂmi:%&mg @plt@blalOﬁyatemtm @énatches
orte bet

s strate
of 5 SIbELPATE SUBBOF ISy NoChch e "pDeTh goo L oht water
br i dgedisinag execO®rf Gﬁthatchasltﬁd&es>pstlca4loab@@3@f the laser

beam 1rrad1at1ng optlcal system 43.

Figure 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_inVéntiOn.-

" Figurel6isa view showinga s_taté inwhicha p'ressing'
roller 32a and a substrate holding roller 45a oppose each

bther with a'glaSS'substrate_QO therebetween.

Figure 17 is a front view show1ng a structure of a-
: _breaklng unit 30 and a scrlblng unit 40 provided in a cutting

apparatusaccordlngtoEmbodlmentBofthepresent;nventlon.

Figure 18 is a view schematically showinga structure

.of a cutting apparatus according to Embodiment 7.

‘Figure 19 is a view for illustrating an operation

- of the cutting_apparatﬁs according. to Embodiment 7.



supporting table 21 and a plurality of transporting -
rollers. .- 22. The pair of substrate supporting '
mechani sns 20 i ncludes the supporting table 21 . _
arranged on the base 18 in a horizontal state and the .
plurality of transporting rofléPs=22 rotatably: MDO30
arranged at -the upper portion of -the supporting table

'21. For exanple, a plurallty of -adsor bi ng- hol es (not

shown) .is fornmed in.at le ne of t ai r-of t
suppoatlng gtﬁﬁt% E%l?sﬁ% |4§a6§ ﬁggﬁgn?eagpro%?dure for

'vacuu&tmugpaosuﬂatadserbcagrﬁmﬁ@rtmhacmumBeﬁotfshﬂmmalments

adsorbg the g l§UbS tate 90 through the plurality
of 8ds r%iﬁg st fhe "gl'ass substrate 90 is -

~adsorbed onto the supportlng table 21 in this manner.
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Ther ef or e, %“D?%Qé P félbgt f?zgr?t gxpléﬁt%}%ﬁ%% 3?_‘{3 ul_cl‘:]ture of

| east one o al r of supporting _
pl ubaeat{yngfurtlrt@rg%em ngcroblesspt £ provisgedin secutting

-as Bﬁpggatﬁs %E%%@b'ﬂn)é o EﬁBBHﬂi‘ﬂéngSV% %Hb&b‘?&%e’n'{ invention.
Figure 1) The plurality of colums is parallel to

each other.. Each of the plurality of transporting
rollers-in E@S@_@@EE”TDRSCﬁ@R@IN@ﬂg?ﬁ Wi NEVENT TON
predet erm ned di stance therebetween. The plurality of
transporting rollers 22 are noved upward and ‘downward

--by an upvvartdéﬁ@mm@h:nmdmnw@wnihénere@ématﬂxtemtlon

0 ort|n oIIers ved up war d

ppBt EhaRR FeneBRu, F Hsitardl PR or rT o Rye dbbwings.
rollers 25 are prOJected above an upper surface of t he
supporting %ﬁ%& Vhen the upper portions of the
plurality o ranspottln rollers 22. are projected
above the upper surface of the supporting table 21,

the plurality @Itﬁlﬁ%iﬁ?ﬂiéfa{%g ollers 22 are rotated,
so that the giass substrate is horizontally 30.

transported fronl ‘the supporting table 21 of one of

the pair ofyltghﬁresmqsga%&ee e&qrvtelxrtgevneeheﬁhetreamytsqmwmg
" the supporting table

_thea§GE§FFHF@°§Gb56FF%ﬁ%apparatus
20

t he otqf of the pair_of
1 accordlngtoEmbodlment

-1 of the present invention.

The cutting apparafus'loo is, for example, used in

- .'Qrder to cut a glass substrate 90 into a predetermined size.
e: Thé glass substrate 90 is a brittle substructure Which is
~used for a liguid crystal display panél.. The cutting:

~ apparatus iOO_inc}.ude_'s abase 18 and'a pair of base supporting
“:3mechanisms 20'provided'on-the base 18. The'glass substrate
90 to be cut is mounted on the pair of the base sﬁpportinge
mechanisms 20 in a horizontal state.' The glass eubstrate
90 is s_upported between the pair of the substrate suppofting

mechanisms 20 in a bridged state.

The cutting apparatus'loo further includes a



mechani snms 20. -The plurality of transporting rollers-
22 are - 41 MDO30 noved downward, so that the upper
portions. of the plurality .of transporting rollers
22 are |l owered bel ow the upper surface of the

supporting table 21. 5 The cutf?ng apparatus 100 MDO30 .

further includes a breaking: unit 30, a scribing unit

40, an upper guide. rail 12 a | owner guide rail 13, a

DA L BhoRPROrING, BISLEA KroRd, B PA: O angkbd®iRy rotiers

10

structures of t
it 40 will be descrlbed later in detail with reference

pro@?dedﬂbﬁpaeenﬁihebgﬁrate%uyﬂmﬂﬂmﬁxme@@@mr$mm§0:Jmﬂudes

WECQﬂgls%gﬁ,g%q %I% é%lbeeﬁf%%qa %redccg{){ﬁggatsgﬁgkﬁ%‘gnorlzontal

substr at reaki ng the scri
uni state angl tee pdotiavdity of itdablsporatingcheldl 15 ?Rerotatably

UpPLL - GG de é@'#h hel 2. - tﬂa%el%\ﬂ%f%hge Eﬁfnbrtﬂﬁ J%*sle 21,

e breaking unit 30 and scn

15 to the acsomanyng, 4 awi figs) i theo URRAoMH e HAlds (not
13 are arranged along an

12 and the Iome ui de rai
X dFReER) gf %??rh‘%fgéﬁa?ttlﬁaéttﬁ‘%%o%? RITHE EEFusdi?Pcﬁrtmg
thetghhss 2ubst pat edwhirehnigs rrtefaafsspwtgéd ba z2@cluog pump or

: bst rt Each
or 9 G 518 hBSG BB i ke Tl CLE Ay | tiRahn ghe olass

hor$umwmfdte§Kbtbr@egheﬂnapppealmoykﬂbaﬂsotthakmﬂes The

Of ?i"e?§so réﬁl%@%aﬁaéé S50 ]11 V%Crﬂrb%rc‘te rtooVItqled o R%I%ln%secable

n a ver State. pOFtI on

'Icw%klgmhﬁ§m@nme43 mhdﬂaﬁgﬁaithe@5asaﬂuhaumﬂm%$018flxed

o ostage @@tmlmro@%ﬂé ggr]azlalgf ot N&y @l 9f p: tg%es 21.
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supporting posts 11. T ing unit 30 a
scribing unit 40 respectively slide along the upper

gui de railrhk2p afal Dey lanera9ubde: .84 ko113 paver ed at%)é:anged

a linear notor, nechanism for exanple. 30 Each of the
algro G t’tﬁebguﬁbd?lt‘%rrﬂg“pﬁét%f fflugmaré*wae%olumns in Figure

1), Thepluralityof columns is parallel to each other. “Each
of the plurality of transporting rollers in each column is.
arranged w1th a predetermlned distance therebetween. The
plurality of transporting rollers 22 are moved.upward and
downward by an upward/downward means (not ého_wn) . -The
p_lu'ra_lity of transporting rollers 22 are moved upward, .so
+that upperportions. of the plurality 6f tr_an'sp.orting rollers

are projected above an upper surface of the supporting table

21.  When the upp.er portions of the plﬁralitj of transporting

- rollers 22 are projected above the ﬁpper surface of the
sﬁpportihg table 21, the plurality of transporting rollers
22 are rotated, so that the glass substrate 90 is horizontally
transpdrted from the supporting table 21 of one of the pair

- - of the substrate supp'oi:ting mechanisms 20 to the supporting
‘table_21 of the other of the pair of the substrate supporting

- mechanisms 20. .Theplurality of transporting rollers 22 are



.on an upper surface of the base 18. Each of the paih
of the supportingposts 11 is slidable along sliders °
14 in a direction - 42.- MDO30 orthogonal to a

- l'ongi tudi nal direction of.the-uEper guide rail 12 and

the lower guide rail 13. Each 6f rthe pair of the = MD030

“supporting posts 11 is integrated with the upper guide

rail 12 and the |ower guide rail 13. Wen each of the

D Lo SUPGLEANG PORLE AL, SUBROTLED, DY L0 SHL0STBrarey

QUIdéﬂﬁﬂdspﬁkﬂﬂﬁgmwhléysZQHnﬁﬂowéHEﬂbaEbWH@eupperSurface
apparaEHs %go further |gilug§s a driving 10 section

for “T'i near ﬁPerpoPgt e driving section for
I|near-interpolat|on IS provided in a Iongltudlna

di rection D6 o
rail 13 arraﬁ%ggt%gﬁggg? %%géi po???gﬁgro eac Efgrea 1ng
t heupatr3®f a Rersbpporuiiiy 40pose 2oper PNéOgr Faihd-2, a lower

: SerhQHefQEglj_lmara éﬁl@:r B! §ﬁv\g8r%§n(§r§$é‘9§31]a BRl b pair of

scréew 15 al ong a ection i S ‘ort hogonal to

t hesEdAGFEudi b&eraéeﬂ@roﬁnér thendohbr e Helraiunifa40 are

N Thepbabhdééwtnrje%rf @ﬁ@b@&rlcﬂf éﬁw@fgta@d;;ﬁmm&afgdnechanisms

10

a not or In_.the b scre

direggtiaqns a : ,
' bal POy %6? §ﬁavﬁﬁttﬂga]e%a&ﬁéast SttrFé"‘tcee# The breaking

- porthon 30 arhe thewetrguide wedt marelﬁespeEBEVely slidably
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| ongj |, di t Th
o PLL bR oR: IR Bt A SPRBPES AP b BE ras
thel3 rTDtTUTe $6ruathoesecf dhengredeineg amsipoBliamgi the Scrlblng

di " 881 0B | s hass, BUBSTIALE: O, | 4o 20P! | Pehl & Abrence

| ower gui de rarl are arr
supperthags pegnsaniisapporvead25 to be slldably by the

-sliders 14 slides in the Y direction which is

orthogonal to-the |ongitudinal directions of the
upper gui detiUPPEX gRddeneaibvier agdi Blee e guitgerail 13

cut {86 rapRaeatus P kurithen jiadd Mdesgen PRikh a 8% ®fporting -
p°§%$%§é”{‘§n CAPRLES dfasd Subifa®l RO AN iported by
_the pair of substrate supportlng_mechanlsms_ 20. Each end
Iportion of the upper guidé rail 12 is bridged in a horizontal .
‘state between upper portions of the pair of supporting posts
11 which are provided on the base 18 in & vertical state.
_Each end portion of the lower guide rail 13 is bridged in
a horlzontal state between: lower portions of the pailr of
_ the- s_upportlng posts 11. The breaklng unit 30 .and the
. scribing unit 40 respectively slide along the upper gulde
rail 12 and the lower guide rail 13 powered by a llnear motor

-mechanlsm for example

- . Eachof thepairof the supportingposts 1iis prox}ided
‘on-an uppér surface of the base 18. Each of the pair of the

: .suppo_rting postsllisslidablealongslidersl4inadirection



17 is provided in the vicinity of the upper guide rai
12 wth an appropriate distance therebetween in the
| ongi tudinal direction of the upper guide rail 12.
The pai-r of p05|t|on|ng - 43 - MDO30 10 15 caneras 17

captures an alignment mark pro%¥ded on the glass =~ MD030

substrate 90 when the gl ass substrate 90 is

_'positioned Figure 2 is a front view show ng a

structure the .scri,bing unit 40 and the breakin ;
o SELEO 8B PG T e e Tec e 88, PhE PRy ouide
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40 whil 1Dead@scié heghdmn ltca Irain rnsf er eack. 0 Eh@Useir of

2. The scrl bi ng uni t Olh_ncl udes a uni
1

cooti g’ pr%c%am%r%oéf’f for Sprayrig A% Wl%gytﬁd?%r guide
upwer dl kil sand aber lobeargurdeadizatli 3. omn@aleasysbéntm pair
irradi e it is -
BRI et M 0L B s
sI | deplereTheutdoirpid Ireshdtinend avet guddeviated 11 mtegrally

appspxhomtel'y at a center portion of the unit body 41.
The Taser beamirradiating optical sSystem43 is

~provided at one side of the cooling nechani sm 42. The -

| aser beamtid adiat hhGRRIH-Gs BY6reAhd 1 iﬂ@ﬂ@é@& Eiving

-l aser beam onto the g|] ass substrate 90 supported

t heS FRFOBE Yh l§ﬁB§t+’Hf%r%%]p?)H?rﬂ ng Tr?@cﬁéﬁvéﬂﬁ %%C%/Jrchn for

a Mirﬁé@dlﬁtabrﬁglé\tmﬁﬁm lﬁﬁdjmdil@d mfji Eb?@‘ﬁﬁhdmhamd‘i‘kectlon
oVI ge on e o lde 0 the ¢ n
odaR B REEET, BRRL N 0PN TR T pBia Rabiitd Mrangea

_ | r rlmmasterngowu:i cattsyrsd erfi daeh ccoblthagpanﬁc bantlsensAPporting -

§%§hf C°%%'”%ﬂ?¥¥‘£“séé% 1l §o§oglbggrll%&!%%gf%tion
V|C|n|ty of -t hé “porti ons ere asér b
| r rlamlax% g beh ltsvaewfea porg pdbirectionwhich is orthogonal’

to the longitudinal dl:ectlon of the lower guide rail 13.
The ball screw 15 rotates in forward and backward directions
by a motqr 16. In the ball sérew i5, a ball nut (not showﬁ)
is attached te the center portion of the lower guide rail
13 in the longitudinal direction. - Thé]oall,nut.engages with
the ball screw 15, When the ball screw 15 is rotated by the
‘motor 16, a ferce along the transporting direction of the
'glass.substrate 90 'is applied to the lower guide rail 13.
As a result, the pair of the supportiﬁg posts 11 supported
to be siidably by the sliders 14 slides in the Y direction
"-which is'orthogonal'to the longitudinél directions of the

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

The éuttiﬂg 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
. withanappropriatedistancetherebetWeeninthelongitudinal

'.diréctionoftheupperguiderail12.: The pair of positioning



10

'nozzl e section 42a between a s

exanpl &

crack generZteacthBiBy LS

~i.rradiated by the | aser beam are cool ed. The cool ing
nechanlsn142 includes a nozzle section 42a for
sprayi ng the 44 -NMDO30 cool i ng medi umupward and an
air cylinder.. 42b. The <air  cylinder 42b noves the
ﬁgaying position'and'aMDOSO
wai ting position. The spraying position is a.

~position adjacent to the gl ass substrates 90 where the

nozzl e sectj.pn a sprays the coaling. nediu
v ERRE SRk (rBh e B ST oL HE Wef S glass

bel subthea gk ass wB@bstlﬁcat@l@@s #ulcodlang 8@ diwnpdsinodbned.

limted to a cooling liquid 10 as long as the cooling

medi um cool s portions irradiated by the [ aser beam

The cool i ngFigpdrei® iinck Utent Foewexhopieg a attrivedsire of the

ones 9 lﬂfﬁgruﬁfg hbq¥ﬁ§ t%@ebXQQPI nghydege for
npressed air un1an argon. The |iquid

i ncl udes, for. exanple, wat er and liquefied helium The

1.5 cool | n%&e@éf@%f S nb Qe SAATM Lo £ InCURH AP OF 40 will

. these vapors

ds. A laser beamis irradiate
on ?ﬁed@$@§%b%®be¥r%ﬁ%@lborﬂaﬁ%ﬁ?ﬁ%n%¢cﬁ%lﬁyg%ﬁet%e
portions where the |aser beam 20 is irradiated is
cool ed such_that a scr|MIu%I|ne with a vertic

Qﬁ?ﬁ%pdeqﬁéﬂﬁqﬁ%gygi,acooling

St rieSSh £ 5410 AL :@cﬂr dgeaymﬁtg 4 eaBlAnbmedt eflgewatdarelt laser
rtion.which is

f . t f
{ oria o e e b LEBR rat e G0 B BT bhehcotaser bean

| fr omppetdig chi pped when 25 the cut brittle substrate

is transported to a different apparatus fromthe
cutting apparatus. 100, the different apparatus being .
used for a ¥tepnstbsedyddt is@itrahiathytohehe dloasy guide rail

- SubEs BLR P0ci0r e L he s8eoLiogs ﬁ'%gﬂe%@ahﬁs&piﬁig%rov1ded |

onto the glass substrate ool I ng nozzl e

. pr ety B @ a center portlon of the unit body 4 The
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laser beam 1rrad1at1ng‘optlcal systent43 is prov1ded at one

-51de of the coollng mechanism 42.

'The  laser. beam irradiating opticel system 43

irradiates a laser beamonto the'glass substrate 90 supported

o by the pair of the substrate supporting mechanisms 20 in

. 'a -bridged state. A notch forming cutter mechanism 44 is
provided on the opposite side of the cooling mechanism 42
with respect to the laser beam 1rradlat1ng optical system
43. '

' The. cooling mechanism 42 sprays the cooling medium
:.(e g., a cooling liquid) in the vicinity of the portions
"~ where the laser beam is 1rrad1ated such. that the portlons

-1rrad1ated by the laser - beam are cooled. The cooling

B mechanlsn142 includes a nozzle sectlon.4Za for spraying the



of the glass substrate 90 is thoroughly cool ed. 45 -

e.NDOSO The notch formng cutter mechanism44 forns a

notch as a‘trigger for formng a vertical crack along-
aline to be scribed of the glass substrate 90, this
notch being formed at a startfhg position of scribing030
for the glass substrate 90. The notch formi.ng cutter '

_ neChanisn144 ihcludes an edge portion 44a a bracket

edg

4b and.an ai i nder .44c for movin ed _
por? glﬂgamﬁgwg dPE8RARaPEY The Sdge™ o%V} %ﬁ\éékr e air
arr apfjéddak b mosks dmegndzzéetsemtmn #Re Iscrwdrmeg spraying

i bos$0: 0TNe: $A05.POTLLCN, 48 L athAChEd (e, 8n EPeLon s

portron the
upwar HosFThéordye] poert obho 4dke | slmwm@mweo%wm@te the

by le?z@ers& iaa éﬁ‘ragzgr ﬂ@vdd&ii%e‘d/i%ﬁmm@ﬁg waiting

provi d in-the unit 15 In scribing unit 40,

a s%gwa% Jrﬁoﬁd?q@lﬁrmn pcaﬁééh%ﬁuasﬁms?neef gl the'glass

"_ auxkhbat¥ateobber nechani sm 46 and a second auxiliary
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Lauxilrary r

rol | er . mechani sm 47 are provi ded on the opposite side.
of the laser beamirradi ating optical system 43 with
respect to Atmsocieeﬂgi ngdpeahanngm 42mitbe fd bSto@0ing liquid
auxiliary rol anism46 is provided, betwe
sub%?r%ﬁaé' Esﬁgc?% TRY MREHEhCSML 548048 aOPﬁel£%Q$+?EFd by
ITECtl]a@IJS!Befb:Zbe'Ehle seEcenth@auid e unolihel. udeshafb sm:thple,
is r-ov. d.on t 0 si_de .of e t
auxi |jgréysd'$o eerth%aL ﬁ%nlgsm %qu{h ?}égp‘écécg%ol?%leudes' tor
subsxam@behobdmpge5QEﬁea125 rechiami samd5arFhe. The liquid
sub. ol g I g4 : '

51 & PhGe ! f&)P eﬁgﬁquﬁlésgﬁgr égre%‘gt ?_agﬂ.l%gltel&e h%ﬁ%%ﬂ
uni Cfocayb@yg Z{lfdlqiﬁel%ruﬁst-’ CEEEPRE 7 ﬁ@mbemaéﬂommhﬁgmvapors
45 ihgl vdesiaH0- a. roller holder, a substrate hol ding

roller 45a and a head

A laser beam is irradiated on the glass substrate
90, and the vicinity of the portions where the laser beam. .
-is irradiated is cooled such that. a scribing line with a
_vertical crack generated therein is formed. Therefore a
stress distortion does not remain in an edge of a out face.
_fAs a result, the cut face portion which is formed oﬁ”the
"_glass'substrate 90 oan.be.prevented from being chipped when
‘the cut brittle substrate is transporteddto a different
'_apparatus from“the cutting apparatus 100, the different
. ~apparatus being used for a step subsequent:to cutting the_

glass substrate 90.

When the cooiing medium is -sprayed onto the glass
E substrate 80 by the cooling nozzle, a predetermined area

of the glass substrate 920 is thoroughly cooled.



section 45b.- The substrate hol ding roller nmechanism
45, . for -exanple, has a. siml.ar structure to that of

fa_pressing'roller. mechani sm 32 which will be

described: later. 46 - MD030 The substrate hol di ng

‘roller 45a'is attached to the 4Poller holder as to be MDO30
“rotatable. An axis direction of the substrate holding

‘roller 45a is a Y direction which is orthogonal to a

ol 9hng o gLl o0 CXedpegtLom. of (he e B YL pocn
- W | ksbe tesgaebetbr nfadetiald d ateertiwatlh crefb&r ehoeg &oline to
ot hebgcsccqg%%ra%?%h%’ @MQQ%‘ubgl%%al%%agOZQ:gﬁl oﬂ‘oé{?ﬁ) be?ng formed
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driven "so as to nove upwar ownwar

shoah)a sl Thied post taoxi Dfa?cyrxl@irll@rfqmd:hangéﬁﬁ dgsubstrate

I nchydespige ot f@ylﬁil!lé A e #%Ehéﬁﬁsgnﬂl anAhfdes an edge

cylinder 46b for noving ownwar i rst

auxPPEhE9riAd ep B ket 4f4gtaatda5n>ﬁlart t:aéheéetfo‘l% for moving

Upp@ﬁe%@@b&t%noui kh%w%'r&/%lwh%‘é%ﬂ 15Thé%agfe%ortlon 44a
nmovi ng upwar d/ downward attached to the unit_ body

AN BRI THIERE 0P T6F at ﬁ%l@l?'?%tdjdiﬁﬁq]roﬁf 6Pfﬁe?°%%”i1% unit
a yadi I‘IH?EEI bOfe WY el drs4eatikogepathte @ ashipbdgedge portion

d|re of the scribipg unit 4

TheS EckBRPARFTE aF 4 B 1812 othin Errame | Weraiis e edge
secpmﬂta@M|44arysrmb¢em uﬁkam&%ﬁawnwnfd(n&|ﬁhkﬂaz%ﬂryllnder
for upmard/domn d. The second ay X4 i

ol FAE RS P N P el ST Bt i e poay
por4lon of the air cyllnder 47b for noving
upwar d/ downwar d. An axi s dlrectlon of the 25 second
auxiliary roller 47a is a Y. direction which is

ort hogonal ¥ aceibdrpgueltetPion @Xb@¢¢é¢ﬁ|@@ﬂdﬁnQIﬁ91ler

SCIhddih 1t t4810.5 £Ehe +SReQRd; guy 'rb@iéérrx%&ﬁénﬂgzﬁ 46 and a

arranged 30 a iacent to the substrate,_ holding roller
4539e faq,}é:f iary roller mechanlsm 47 are provided on the

opp031te side of the laser beam irradiating optical system
43 with respect  to the cooling mechanism 42. The first
auxitiary 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 auxiliary roile_r
‘mechanism 46 with respect.fo_ the substrate holding roller
mechanism 45. The sabs_trate holding roller mechanism 45 and
the_second.auxiliary_roller_mechanism347 are attached to

‘the unit body 41.

The substrate holdlng roller mechanism 45 includes

a roller holder, a substrate holding roller 45a and a head
_ section 45b. The substrate holding roller meChanism 45, for
example, has a similar structure to thatof a press:Lng roller

'mechanlsm 32 which will be descrlbed later.



auxili-ary roller 46a is arranged at a di stance form
the substrate holding roller 45a which is further
than the - di'stance between the substrate holding

E roll er 45a and the second aUX|I|ary roller 47a. - 47 -

MDO30 Hereafter, the structufe?®f the breaki ng unit 3010030

- will - be descrlbed in detail with reference to Figure

2. The breaking.unit 30 is provided on t he upper guide

“rail - 12. The breaking unit 30 includes a breaking" uni t

body 31, a pressing roller mechanism 32, a first

auxi liary rohéeubsteahaEnhsini38gorm iher @ibesss - tsialhed to the
and il [] nechapi sy 34

pregg%;§55| @Q% ﬁgﬁﬁreg%ﬁ%g ani't EhdEpgl dEQECngn‘Of the
sl i-gabkeratehheédpagt rofd erhed3gppes @uifd@llrr@ldtlm wiigh is
pre??kﬂggéﬁéheEo”%FQﬁﬁd%?gf%ﬁréé%iéﬁr? %H%EE%%B%) of the

anism 33 on t ressin e an

- secdaBlhing| vaiy 491 | é"ﬁlenééﬁﬁﬁﬂigﬁﬁ?,ﬂfoﬁhﬁh%Ub%*FJé%%ﬁf fyplding

10

si dgoareratgaghed 1O ddhe hreaki Agiams 11 badw 3k tASci@ence

first -auxiliary roller nmechanism 33 on the pres%g?gsdrf on
1 iv

" si dE° HHE FFCRITRRANY TiF 9raVHRIBf (HE BRRSSiSey o8

mechani § m82movd hepseedndomuxd td asy . a rabter (eshagism) .

34 .on the pressing side is provided on an opposite

side of the first auxiliary roller nmechanism 33 on _
t he pr essi Mmhsifdeswi bhxtespegtrd Dl e2Madian ipme 4 §i ingcludes a

- rol £ls aChaTlSérp 32?11\’!‘1?51& I%CPElIe‘lsaSII.‘nngllol!j!e%r46b ﬁor moving
- mechani sm o @ position opposes  t he
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'S arrange at a pOSItIOﬂ
auxt $ afyr e ¥ iery it Atavapiei . aftwls%tdm the unit body

auxdliany, hokLedi rdBehaniocsm 34 Pﬁré@%xﬁaﬁaﬁ%ﬁr@rgrél%rlﬁa is

.SUb@@W@I@/@@W@W@gdrOIIﬁhenéﬁh&ﬂismmx4ﬂlaﬂhe fpiser 46a is

aUXL L 2L ¥ ] ak%ﬁc%ﬁ@éﬁ%ér%& 81:958?1%'5‘&3?1% A8 inder

oses the secon

arranged at a position  which opposes the first
aud | Y &#3reortet HedHani smeodmme | ska wetUriglige hgection

Prepsidigré ot ist) reehamn ssm_r&zol\@id lusbie: 40.

_ - The second auxiliary roller mechanlsm 47 1ncludes.

a second aux1llary roller 47a and an air cylinder 47b for

‘ mov1ngupward/downward. Thesecondaux1llaryrnller47als‘
 _rotatablyattachedtoanupperedgeportionoftheaircyiinder
- 47b for moving upward/downward. 'An'axis direction of the
second auxiliary rolleéer 47a is a Y direction which is

'Orthogonal to a sliding directioﬁ (X direction) of the
,écribingunit40Q The secondauxiliary roller 47aisarranged
édjacent to the substrate holding'roller_455. Thé fifst.

auxiliary roller 46a is arranged at a distance fcrm the

. substrate holding roller 45é which is further than thé.
distance between the substrate:hblding roller 452 and the

- second auxiliary roller 47a.



30. described later in detail with reference to the
acconmpanyi ng drawi ngs. The first auxiliary roller

mechani sm 33.. on. the - 48 MDO30 pressing side

includes a first. auxiliary roller 33a on the pressing
side and an air cylinder 33b. fhe"first auxiliary MDO30

“roller 33a on the pressing sideis rotatably attached

to - a lower’ edge portlon of the air cylinder 33b. The -

bpposes. | nereBEdREEE LEke P P B e s0wans

gl abs dabstihtda 96 ﬁst@tbkmnthThefsfem@d aoxFldary 2.
rol'ler mechanism 34 on the pressing side includes a
second auxiliary roller 34a on the 10 pressing side

‘and an air Elyeihid?@rkismunih@%é@opdoamdéﬁicary;heropper guide

34ar951t1|'23 pﬁ‘%\%%f@a]?ixgﬁ u'rﬁtrf% e%t Sgﬁg%h 1% uﬁl’a body

| ower edge portion o e air cy e secon
auxPli & prespies Mdeéhm@ﬁbapié@s?r%gasﬂid”esibspésésamefoller

_ firgbchadXkhi 88Yok obh&rpAbas ienside gl@ss substd 8&Eﬁu_llary

90 i s broken. 15 The reakln uni-t 30. further

i ncFoHEST AnealaRisp e %%d???m?%%ﬁ%&nge%%4%1ng section
+ 35. The laser beanicooling water rece|V|ng sectlon 35

10

receives a |aser heamirradiate r.om ase
|rrad|at|ndﬂgb?i a%?@éPBﬁFé%oé%q%hdﬁcﬁ FAG ﬁaY%Fh respect
sprayedid n@;lpetrhguldeoi:aﬁg Jrﬂach&lmesm:éasm@ :tdnBler mechanism

d f h | i
P o g0 LT AP L A LAl L oL s HRCNRNL ST ing

| n Ehdbodimenthd sﬁccprdas;emuxmantncdrﬂ,en hee dirsgdiledrn B4 26 the

1o Rl T a0 0 (RSB, B A bl Bhay 31

15

to The f lrlsmlrml@wm rpadilerisesambse @3pen ghedabeesing side

- HOVBY §fpo LR S UG W & t%'%epﬁ?l%%hﬂg P@Pﬁé?the?cﬁé}Pism 32.
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‘isnot limted to this. The -breaking unit 30 may
‘att%ﬁﬁmﬁ?%qpqrﬂ#%%ﬁﬁﬁrﬁuﬁQ£QQQmmeChanlSm 34 on the Pr6551ng

31de is provided on an opposite side of the first aux:l_llary
roller mechanism 33 on the pressing side with respect to

the pressing roller mechanism 32:

When.the pressing_rdller'mechaniSm 32 moves to a
positionwhichopposes the substrateholdingrollermechanism
'45, the first auxiliary roller mechanism 33 on_thé;pressihg
sidé'ié'arranged at a position which opposes the second

-auXiliaryrollermechanism47andthesecbndauxiliaryroller
.'.Inéchanism 34 on the pressing side is arranc_:fed at a position
which_dpposes the first auxiliary rQllerznechanisn146. ‘The
structure of the preséing roller mechanism 32 will be _
'_descrlbed later indetail with reference to the accompanylng

dzaw1ngs

' The.first-auxiliary roller mechanism 33 .on the



30 .13 and the scfibing unit 40 maybe attached. to. the"

upper quide rail 12. According to the brittle

substrate cutting. system49 - MXO30 (cutting

apparatus 100) of the present invention, a pressing
means. ( pressi.ng ‘mechani- sn). noveé& al ong t he scribing MDG30
line formed on the first surface of the brittle
substrate while a flrst holdlng means. (hol di ng

'nechanrsnL hol s a f|r urface of the brittle
~ subBtFrafe"f

g ass 865 ° n%luxjchjeaﬁf d<EiMRF feRngn the
pre§8@§San§eﬂﬂﬂﬂa&@féﬁQﬁuﬂEyﬂﬁﬁdb&lBBbe imubsﬁmateaux1llary
There pressing force is a ied a on he

cor Forngcl Pae bR Ehe Bedbir o TaRe S Shaldh Y rypeacnea o
subst iLawer eﬁgespsetmnd stir theeabppoglhgdehe38br stThe first

SCri. |ng eIS orne

3sur£ ﬁ?lg% %nﬁeolbf Eébsﬁogégﬁég teg{gg_d g%ge%ethe second |

monenkiisaappidleer dTeheherititd glsabstwterate PO iadiroken.

a vertical crack extendlng fromthe scribing |ine

_positively extends in. the thickness direction of the-
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substrate tBhe upeenrdbpiki | 251bEPLALE, MEShRPGERe 34 jop the -

%Qélgsmvg SOWHRd uaest § Welddnl Qﬁx&meargrﬁcsﬁléhg 34a on the
anism. Figure 3(a) is a front MIShOMAng t he

br GBEPRELNGG 1R FBY HeghRmidrnas 188 prii PREORE T Liary
mechani 6 32ai o tidespe Ps B e Mol |5t 828 1 AmAidched to

et B [ BoR i G5! Sheubabr bV hG PR SMBy, e spoond

beaamnglﬁahyanﬂjansséppaﬁt&%kpr@@sIhg:shhﬂbm@ohbeckhe first

encP r a1 AP aros s B80T 1 Tha Sl 1A B Sei 38 Dken

by the air cylinder 32b whi-ch is provided

_ The breaking unit 30 further 1ncludes a laser
beam/coollng water _rece1v1ng sectlon 35. . The laser
. beam/cooling water receiving section 35 receives a laser
beamirradiatedfromialaserbe&nirradiatingopticalsystem :
43 and cooling water-Sprayed,from.the cooling mechanism.42
tonthecnm@sitesidE(xEthefirstauxiliarYxollernechanism

33 with respect to‘the pressing reller mechanism 32.

In Embodiment],of'presentfinvention, the breaking
unit 30 is attached to the uppet guide rail 12 so as to be
slidable and the scribing unit 40 is attached te the lower

| QUide rail 13 so as to be.slidable Howeﬁer the structure
of the cutting apparatus 100 is not limited to this. The
breaklng unit 30 may be attached to the lower guide rail "
w13 and the scrlblng unit 40 may be attached to the upper
gulde ‘rail 12. '

'e__According to the brittle-substrate'cutting system



in the head section 32d. The roller holder 32f is

attached to the sliding block 32e so as to be

rotatable around the vertical axis by the bearing 32h.:

- 50 MDO30 The roller holder 32f is prOJected bel ow ,
the sliding block 32e. The supporting axis 32g is ~ MDO3D

~provided on a | ower edge portion-of the roller hol der
- 32f in a horizontal state. The pressing roller 32a s

provi ded, on the suppo XIS 32 so, as to be
T ot AFRBFE0I TRE @&%L@M%ﬂ ¢ Bgzst 6&6%@%@ a pressing

subxséms e (iboé g ngg r 0 tiesn Aba) v»lmre:i he1 gh@stshe Setﬁ)ﬁith‘zaige line
s_br ken 10 .The, sto ed i..n

neall SBEI O 4501 Fite" O BRpr 530 BT SES Ca NEF b L Le

theahéadssehbﬂdmnSZmeawheﬂhbhdlpgeS@CM@nuﬁm yeholds a flrst

°°”£S§£§céh359h§§ I%HH%Fr h%s?gate §19§§d ?ggtfgge and

i s noved domnmard not s

pr esé myasd ey mmapreﬁﬁemrsqd@qomfawg pél tlee trsittle

.'_323519 .ﬁﬁ:@&{é’ ? ox%uré?ﬁ%s%fln%ﬂéé@% mécﬁggong the .
- etermn |
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force m-cro. current
f I o%\eelibeﬂg\ééﬁet%thetw SoKREaF Otfh@%PFfélfCﬁée “ubstrate,

bl ogiks s SEEenatﬁpp@acéangelﬁ tthe Bi £hanrge rhicematstad B ttle
in which the slidjng block 3 e and the stog er 32k

ar €S Whe CEttBER Wbl Gl SRAIR T 1b Vi EhoE He SPFaFRg 7 & result,

.b|Q§&mﬁ%ﬁxﬁﬂ@mﬁﬁﬁﬂﬁhﬁpﬁ9b13%& ﬂbet§§ﬂ@fﬂtfib Qﬁﬁ%trate such

t 32k f t t
SLopper 52k als0Tunclions 85 A 21 OBRSL 180 Rcgjying 1ine

_ thepccétatrtgeelm sikakadss det eﬂn@edthichlenmat @iirectd®n of the

V\,hlc J}eat‘%ld‘!’n‘%‘é &c_:é(b d tJb %;da per 32k are in

coﬁ% he” STt e 1 h | he g ng bl ock 32e
and the stopper ...32k are. separated, a position of

the head s tg}x&% 32051 £, 807 Qiéegﬁﬂmﬁe cgkenbahed of the

by a control The controll Ives @ notor such
theﬁrftf’rﬁelfrﬁ)tmﬁchﬂf\vﬂe‘@nt he head section 30 32d. _
upwar d/ downwar d. For exanple, a position (zero point

'Figure 3(a) is a front view showing the pressing

‘roller mechanism.SZ.-

Thepressingrollermechanimn32inciddesapueseing
-roller32a,enlaircylinderSZb,aaheadséction32d,asliding'
block 32e, a roller holder 32f, a supporting axis 32g, a
‘bearing 32h and a stopper 32k. S : '

The sliding block 32e is rotatably attached to the

ehead section 32d An energlzlng force is applled to the

lldlng block 32e by the air cylinder 32b which is prov1ded

in the head section 32d The roller holder 32f is attached

“to the sliding block 32e so as to be rotatable around the
.vertlcal ax1s by the bearlng 32h '
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position) in a vertical direction (Z .direction) of
the head .section 32d with respect to a surface of the

"glass substrate. .90 is cal cul ated when the pressing

roller 32a contacts the - 51 - MDXO30 gl ass substrate

90. An anount (di stance) whith3@he pressing roller MDO30
32a is pressed-into the glass substrate is set based

on the zero point position. The structure of the

‘substrate hol ding roller, anism45 is sinmla '
that of thellpf&sditfig hotder gs%ejc‘ﬁﬁﬁ% RE3SIRTEP tbﬁaﬁlldlng

theb;sabﬁt:s:aéle Ig@iedtsngpb@ltllag aREe By S $roivd dedvent &dower -
|navertlca irection SSIn neans
(o BUE HUSIay O TNt BPL PR A S 25 P NS PRPORG L arate-

scribing Iine, the preSS|ng nmeans is readily noved

al ong the sgri bi l.ine, RL.ess

roller, thé&%r855|nln ro %@a1s#ééau%¥§§§€zg%ﬁéhportlng

theascsub?ggsblne t@ugareosat@blshowﬁh%aHﬂ%ﬁﬁmnq;roller 32a.

Congggggegeﬁﬂéng BE%gat h@gggg '§o§ﬁ%&hqga9M%@H(%ngglass.
essin ani sm 32 Re pressing conveyor.

necﬁ@h$§ﬁ@3@'9?n€$u@é%k%n pressing conveyor 32a' , an

air cylinder 32b, a head section ' 32d, slldlngblock

32e, a conveyor holder_32f' , two supporting

329" a beaﬁmﬁgS@?ﬁpgﬁd3%k§ﬁo®5%y1@g@:Jqﬁgeggyﬁ%gﬁgglon_32d
of the @t@ﬁﬁéf‘%mrﬂ/@t\/@&tmhﬁéﬂcﬁm 3 itlﬁe tm@m@m 324

that, 25 of the pressing.roller nechanh gg te 90
t hatPehet i SEGIRY % Fvdyor ©83T35hG the @ %%%y%ﬁ strate
hol Ties h32fd sateiond2dded nidved dewpkesdibyga ety ¢not shown)

-'FﬁEQQQL%%%§%%%£$§ﬁ$3$A% psgragggasg en 94' re%%g?g'roller

t he32anentempenentraEs: shoseceint Ehgugb@s@(sal)bsa:rr@te 90 with

GenoBd i SATROLBLE BDCE IUIRLALS 1 2PYokDE potween the

stopper 32k and the sliding biock. The stopper 32k detects
‘a change from a state in which the sliding block 32e and)
- the stopper 32k are in contact to a state in which the sliding
'ﬂblock'32e and the stopper.32k'ére separated. The stopper
32k also functions as a Stopper for a: rotatlng operatlon.

of the slldlng block 32e

. When the change in state is detected, the state in
whichtheslidingblock32eandthestopperSZkareincmntact
“to the State in which_the sliding block 3Z2e and the stopper
32k.are separated, aquéition of the head section 32d in
a Z' direction is céiCulated'by a controller. The controller
driVes.a'motor.such that the motor moves the head section
_32d4upward/dowhward. For example a p051tlon (zero point
position) in.a'vertiéal-directioh.(Z direction) of the head
~section 32d with respect to a surface of the glass substrate

90 is calculated when the pressing roller 32a contacts the



- Figure 3 (c) shows a pressing bearing mechani sm 32

The pressing neans readily_rolls al ong the scribing
line since a conveyor is used as:a pressing neans.

which is another exanple for: the pressing roller

‘mechani sm 32. The pressing beaking mechanism 32 "' .MDO30

i ncl udes a pai r of pressing bearings 32x, an air
cylinder 32b, a head section 10 32d, a slldlng block

- 32e, a holder 32f' ' | a supporting axis

2g
beawlags 32hsand ta 3 opperaBoR: t THE StEPGed m‘@@# tbﬁepressmg |

: p; €3 lﬂ@rbﬁ_ﬁg i Q0 PREHANI IR B2he gl Ssd NensAm@s ikhake based

pressing roller nechanlsn132 except that the

_pre@%lh@en%%ﬁ% PR p°$ﬁ§%%%d of the pressing roller
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-32a. and the holder 32f' 15 instead of the roller

hol der 32f are included in he pres e '
mechani sm 32°¢ | SFRUEHGFe etﬁ%ﬁ§§%§“b nﬁ8h§%?§ roller

1 hQS@thaE\nlfﬁhQGBGSSB(sa.)n:_afae: dte:notleadt byft heesgmessing. roller

reference, nu al 0 d. t des
Wi IIFe‘BI%a%WIf‘{ng Cel%tr eggf”ﬁ anssurs’ead‘hf% %gﬁldggfg rOller_
al angchdnei sor4di g ;ﬂvamﬁsdnc@ a beariow! idlusedias. a :
pressing neans. Figure .4 is a cross-section. view of

" a hol di ng mechani sm Figure 4(a) is a cross-section

view of a SUbstratephetding rotdrey 4%a9.-30 Phcdaiey roller
Clr$g€ﬁ4 f%%lsi) %Qﬁﬁ%p%lgggtQﬁeSHQ§lE§ﬁ§h 1904 dige pressing

r ol ails formed in a shape with ecenter_

porte®ms | S tFRAM kit e e@ct i ot ridte syt e ptithat
side - 53 - MD030 edge portions of both S|des |n t he
width direction are not recessed buaﬁflat

di mensi on iIMR4The RAGHS @ PERES dF DFO RS SnaPrgEging means
hol g nge 4@ 1 rmchbed i 6] diiy atm@ng@:lmﬁfngﬁbmzte 8

‘Figure 3 (b) shows a pressing conveyor mechanism 32",

 which is another example for the pressing mechanism 32.

The pre551ng conveyor mechanism 32' includes a
”.preSSLHg conveyor 32a', an air cylinder 32b, a head section
.32d,slld1ngblock32&,aconveyorholder32f',tﬁosupporting
axes 32g' a bearing 32h and a stopper 32k. The structure
- of the préssing-convéyor mechanism 32' is the same as that
o.f the pressing roller meéhanism 32 except that the pressing
conveyor 32' and the conveyor holder‘32f'lare included in-
the;pre551ng'conveyox‘mechanlsnl32' instead of the;pre351ngf

roller 32a 1nstead of the roller ‘holder 32f,

 In Figure 3(b), the same components as those in
.;Flgures 3(a) are denoted by tThe same reference numerals

and the descrlptlon thereof w1ll be omltted



‘nmto about: 24 mm The substrate hol di ng roll er 45a

hol ds portions of both sides of the scribing line by
bridging the scribing line, these portions being -

di stant about 4 mMmto 12 mm fromthe scribe |line The
substrate holding roller 45a”i%2attached to the 10 MDO030

- supporting axis by the pair of ‘the bearing 45d, this

" supporting axis being arranged in a direction

~-orthogonal to the slidin

rect.ion_of the scr
ot 1050 bR S8Rt Bfred RS R hne S aRp b rbing
of Lheebesntags dduvégorespentedery aprojeste roedss de
fromeach end face of the substrate holding 15 roller
45a. As a result, the supporting axis which is
attached toFlcherteieﬂrsattw&welmqarsgsmlbearl%alelceamsm 2,
reaghi¥h Qﬁ%%%Q%Q'e %%&Bﬁ&hfo£Qhk§ r@g qg? rgbfer'mechanlsm'
substrate ing roller 45a. is f 0 20 :
pol $4eetal s, pol yuret hane rubber (rubber-hardness.rHs

. 20~ 'to90 ) , etc. Figure 4 (b) is a cross-section
viewof a first roller . auxiliary roller_46a. 25. An
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outer circuePERFFARISRIFFBER FECPREIFM 3T dipgiudgsya pair
rol beprébeing dedrityd Bak, dbaiki dﬁllﬁi@(ﬁ BeBr ya héﬁwsﬂctlon

attached to the orti the pair :
thetd. A hI058 SacE %Bsﬂf?ﬁ@eaﬁ% N h oS PPy axis
30 32g’ aadbeer:i:h@mz(hYadHrecstﬂc@jp)eroBZhogCﬂrmé stterulch@re of the

-sI| di recti.an rectio e scrlbln n
o, PLAE NS el A RRERIEROBs Tlas (ol RS RRIHIE Lo the

auxgnteesaﬂmq gloleer ul@ehaslarp@ri’ogxnapialtynatmehealmeeasmg means

tr“%ZQ‘”EHékggﬁéﬁakﬂg %gghéfggl%%? 89&&9H095er32f"

t'he substrate in I nher
Ci r%@ﬁ@a%@ftmﬁw@éiem@lgmrr 38f am@elbeéudﬁ@slmeheumessmg

reqp&pglﬁlgelryecg{é;il%qgegbout3| de fromeach end face of

In Flgure 3(c) the same components as those in
Flgures 3(a) are’ denoted by the same reference numerals o

and the descrlptlon thereof will be omitted.

_ Thejpressingxneans readily rolls along the scribing

line since a bearing is used as a pressing means.

Figure 4 is a <cross—-section view of a holding

" mechanism.

Flgure 4(a) is a cross- sectlon view of a substrate

'_holdlng roller 45a.

An outer circumferential surface of the substrate

.“_ holding roller 45a is formed in a V4shape with the center

' bortion in the width direction recessed except that side



first auxiliary roller 46a. Asa result, the
supportlng axis is readily detachable fromthe roller

" hol der. The second auxiliary roller 47a, the first.

auxiliary roller on the pressing side 33a and-the-
second auxiliary roller on th¥ pressing side 34a, forMD030

~_exanpl e, . al so have the 10 sane structure as that of

~the first auxiliary roller 46a. The first hol di ng

" nmeans (hol di ng nechani moves (rolls) tq. R .
 Seqnat IS A SEnBOBR b fe® cbStiat Aot BREELBRE TS POt
- faceeéstde Hard Elllae Slﬂ!l'sé At risd chhén ot wiant dacecvfon of

10

he b I I f hol d -
15 R ePhiAe bt ) sete.l il Boldlng: e

oppmsexiabeamhzbmher Thﬁthubstratelsﬂhbnmarellex-45a. holds

%ﬁfl%‘&e%f EB%EG% s o tﬂ“%higbéé%%%ilﬁ%er E%ebl:fd&ﬁg the

ormng a plurality o g. points o

- cuts¢mipiyg linesdihtesea porttiftase bed ntrodretan0apehotitmm to
~havi g, Nnevep oh-tihe pridtle substrate.- In the

case where a roller, a conveyor or a bearing .is used
as a first holding neans (holding nmechani sm; the

first hol difyg ge8ES rheachd Yd ik Ir%lqleqngsmes §¢:Ft'ab.h@:ﬁ to the
line. 25 Figure 5 is a cross-section vie

pr eSFIRRY TR RRHE SinthE Rk 05 Hig)P %@%ﬁ%@&&ééﬁ%@ortmg

Vi %lkﬁ bkhe g essided i30a m|ﬂe@t1&21&3rﬂ_lﬁl@g@1€iﬂ &b the siiding

f the ot f ;
by bt 8 et pht b AET e h 7 eberBrot ey Siroular

K ectpzﬂrﬁS:ns MI3hd mpednr aric.than ddestaed 4fbdve resgtedadnvely
'45%ﬂ' géggygurglﬁg%r&ﬁgéﬁﬂe@@%éé?%gﬁj}hguggrﬁégeholding

15

-_outer circu

20
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m30r..'

CIrCU erence surrace I n rection

di nerisien 4%at heAgr sovessddt,i aheASgipportieg wadi s which is

d'ré%%ééﬁbd:;&rkﬁbréﬁg§?95t@b981 §n8“l5919rﬂﬁsa l@ereadliy
erence surface of e preSS|ng rol 32a
detachable from the roller holder _

The substrate holding roller 45a is formed of
'polyacetals, leyurethanelrubber (rubber hardness Hs 20°
“to 90°r),'etc. o

3Figure4(b)iseacross—sectionviewoﬁkafirstroller

_rauxiliary roller 46a.

o An Oﬁter ‘circumferential surface of the first
.augiliary_roller 46a is formed flat. 'The first auxiliary
'.'roller 46a is:attached to the supporting axié by the pair"
of thé bearings 46d, this supporting axis being.arranged.
_in.é direction (Y diréction)'orthogonal to the sliding
directioh:(x direction) of the scribing unit -40. The

diménsiéninthewidthdirectionofthefirstauxiliaryroller

.'3-46a_is_approximately the same as the dlmensibn in the width



presses a portion which is about 1 nmto 3 mmdistant
from the scribing line. In this manner, the groove

'section 45qg is forned in 10 the pressing roller 32a.

~such:that the pressing roller 32a does not contact

with a line on the surface on Whith the scribing |indiD030

is not formed, this |ine opposing the scribing li ne.
15 The pressing roller 32a is rotatably attached to

' the pporting axis 32g (see Figure one of th
9" lg ‘Bjei

"1'bea¢tﬁ@

1‘812>@f i §UBEppBF BN BT aPr arfyeeh Ph inner
a dtt@@ﬁt@ﬂ @Srtdbh@Ctdﬂn):h@rtﬂlﬁg.Onaf tt@let hgaeﬁimmgttsd is

di r ect t f the breaki
AcCEFPRFS = TRET S IEBOTTo o, Trbei oy %1 | oo R the

in fbﬁsﬂbﬂ&hladky&ﬁllﬂrééaabduiammsdﬂﬂfth@ﬁupb&ttdhgaxis

t he, subst hol di d |
a1 BT90T bY 1 Ak abb T 4 7ot MO [ SIS, o

portions of the bearing 32x are al so respectively

~-protruded %ggngfgﬂg %%q%r}fggliéfeiﬁf ’El@@f?f.'llg%taﬁﬁlﬂlary |

hol-di ng rol ore, the 'supporting

. aX|SOBQgrl%nreeﬁlp@e%ﬁﬁﬁﬁﬁﬁﬁﬁQa33¢cﬁﬁdtﬁﬁer%QQQﬂd auxiliary
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“center |ine'¥ et
direesios ret %Eq&ehhlﬁaﬁeg}t ettt |ihe afi ttthe substrate from one

r hoId| The tle supstrate is_expan b e '
 preShTIeCs 6 GhegS5T hhEe (RESURRTS Acb Gl ALRG Yy BR7 gface of
sucthé¢ hﬂtltaﬂ@asubeﬁrboehnrmues:h@f fthetsthdmtnggmbane and the

f ?L%”Pgs% ] h Qs{ﬂlaéSeSl ﬁsﬁ?ﬁ{a%(n%dvéﬂﬁ{?eea@ each' other

“hol ggl[le)’gfori %ﬁ@ 585K £ 3)si dEN84RS, €881 Nk Il lleer 2328 héve the

f or med pol yacet al s, polyurethane rubber (rubber 1
har@mess%uczoofe FOFhat ofefhe BOTFheR Khblyfhseoller 46a.
substrate 90 is cut, the pressing roller 32a opposes '

the substrate holdlngpégghgrmggﬁﬁ tﬁgi EQ%%?% §§§%RW9 oves
9 e

a ver
genexéhednmheﬂfiheUQ@trbtﬁg tm$%ﬁb%tW%¢MEd i Bheyehefr¢y  the

| eXt]@PF@E’lé nstibe: fhi ckness, di peehiban %rtnaegbe tﬂllu‘?cal:tty of

substrat e.
_startlng points of cutting. -As aresult, acut faceis formed

- without having unevenness on the-brittle substrate.

_ In the case where & roller, a conveyor or a bearing
'is used as a first holding means (holdihg mecha_nism) . the

" first holding means readily rolls along the scribing line.

Flgure 5 is a cross section view, of the pressing

-me chanl sm

‘Figure 5(a) is a cross—sec_tioﬂ view of the pressing

~roller 32a.

- Thecenter portlon of theouter c:chumference surface .

' of the press:tng roller 32a in the widthdirectionis prOj ected



- 10.. Figure 5(b) is a cross-section view of a pressing

conveyor mechanism 32', which is another exanple for
the pressing nmechanism 32, An outer circunferentia

surface of the pressing 15 conveyor nmechanism 32' is

 forned fl-at, .whi ch corresponds5®o-t he conveyor shown MDO30

in Figure 5 A (b). The pair.of the bearings 32x is
supported within a conveyor: hol der by the two
supporting axes 32g' (.see Figure 3(b)) g? pressi ng
conVByR 3% PB rfARRSY HONG FRELSPR % I ﬁeaﬂ?@nm the
(X 8@naéfe§bt@ﬂan%ftﬂ@e bf@eki NG tilih £ o156k asudfadie in the

: acjrcle. 30 Figure a Cross-view
o PR RS T nn g aRgst: Ry EAOTE S on a5

-aXl
'329presﬂebuﬂqxuﬂﬁmm_@hamp|eg aboteasmmom@ 3ommamlstant from

anoihethexamredieecthenpt esti mgram@ehaﬁlshsmst?_ 2 miheo 6 mm.
pressi ng beari.n chani sm 32'." inc es or t
.iﬁ% t%ﬁu§l£%6n§§§ﬁﬁ§en%%ﬁ§a§§a %q91 res g ifgr 32a

| 'eng{ggeg&Pg?pﬁgsi ? and an. engi neer.i ng rubber:. ‘The

10

- 157

25

'_3'0

.out er drane the two side portlons ‘of the _
~supporting The supporting axis 32g'' is elastic. The -

57 - MXO30 1%hs s388nner althS FRbLe% EQ@ElSI@ethlgrformed in

di aneter of the center __portion. of the supporting axis :
32gthe Hﬂf@squc%an%gleﬁeé*ﬁs gugh Fhefubls RYES piREsigiger 32a

- beagbogsnd2xcoatd ofi e tMhe RIESSHNGRERIINGH 3A¥ ch the
is inserted by belngogressed i.nt o each of both si de

or??’é%f‘%m%fllf’ﬁel§ﬁﬁ PR artifs-S3bgne ORpRSSIdh P?.%Fgﬂbmg_

“axisid2g'' is elastic. Therefore, .10 when both sides

of the scribing line formed on the brittle .substrate
i's pressed by the pressing neans 32a' the pressing
ThepreSSLngrolleISZa:usrotatablyattachaﬂtothe

‘supporting axis 32g (see Figure 3) by one of the bearings
" 32=x, this supporting axis being arranged in a direction (Y
direction)orthogonalTxntheslidingdireétion (X direction)
of the breaking unit 30. Accordingly, the length of the
pressing roller 32a in the w1dth_d1rectlon.ls about.one'half'
of that of the substrate holding roller 45a and respective
'_auxiliaryrollers46a,47&;33a. Theinneréircularportions'
of the bearing 32x are also respectively protruded,butSide:
from each end face of the substrate holding roller 45a.
'_Therefore ‘the supporting axis 32g is readily detachable
| 'from the roller holder 32f (see Flgure 3)

The préssing roller 32a is formed of polyacetals,

| polyurethane rubber (rubber hardness Hs 20° to 90° ), etc.
When the glass substrate 90 is cut, the pressing roller 32a

. opposés 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 .



| beari ng 32x can ekpand the areas on both sides of the

~scribing line such that areas on both sides of the

scribing line formed on the brittle substrate are
separated fromeach other.. As 15.. aresult, a

 vertical crack which is forned>at—the time when the MDO30

scribing line is formed.is readily extended in the

~thickness direction.of the . ‘brittlée. substrate. The

‘pressi ng bﬁgrln nmechani sm 32' ' can be used as 20
_thefPﬁﬁ§F

Pditigthearisdthof tFAGE 1 fBchani sm When the
pressi ng bearing nmechani sm 32" ' |s used as the first

hol ding neans .. (holdin ani.s pressin
boar i ngs S2RPSrRRLTT Bh SETHE Tad ST AGHeRy | RGE Lressing
32xroVen 32w ad:idsthecsmbsueiamhoﬂtiéngarmlbértsh,e:h that areas

hol ding. pgard ngs %Z’ép'ﬁz %:?Ilr}?ﬁi%tjglﬁrgs%%&fé% ‘é%dfcﬁeoéubstrate

t he®Pradst ng. neans trate I s

1 eadrky aparasiatt Eroheaphessheny- néawstgcrélswun@lewertth@al crack

10

.h0| hgggﬁ§nei&$@§hﬁ£%§§g§§ﬁ9ﬂ erfn'eq{b ?gﬁqéd J_Soreadlly

gure ows a conve 5
hoI grhgndevaydie thSéknﬁﬁﬁéltllf@@stlé’él caf *ébﬁ\béy&tlfeow%%rate
first holding neans (hol di ng nechani sm. The holdlng
conveyor 45a' ‘is provided so as to be novable in a

‘circle al onfignee s? RN NG & FECEEGRSCK AP BAEFOR] dfPTessing

 thecsgtbbbAOmEPhAN 40 38'; MOS0 14 dhechet difguple for the

- conveyor  45a', the %%o§%e section 459" is formed such

t haPTER& Y| BEARALED

r 45a' ‘'does not contact wth

" the scribing line. 5 The hol ding conveyor 45a' can

. expand -are ot h S|de of th SC :
t-hat areasa%% PEFRT F Hed™ r??&?%crl%#§%9$lne 6%ﬁ%§9551ng

15

on tbeveubstmateanase %%bax%tﬁ@kmédoﬁﬁ@bprwmnmerd@%ﬁSponds

~result th@ a@ﬁ%é}g@]! SR ISVM; %é;dl%rfsomﬁ) atTﬂergweof the
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~conveyor 32a' is provided élong_the sliding direction- (X
'directibn) of the bréaking unit 30-so-as to be movable in

a circle.

_ Figure 5{(c) is a cross-view of a pressing bearing
mechanism'SZ", which is another example fox the pressing

_mechanism 32.

- The pre551ng bearlng mechanlsm 32" includes a .

© supporting axis 32g'T_and a pre551ng means 32a".:

. The supporting axis 32g'' is elastic. The
~ supporting axis 32g'' includes, for example, at least one
of an engineering plastic and'an,engineering rubber.  The

_”outer diametérs-of the two side portions.ofgthe supporting



conveyor -mechani sm 32", which is another exanple for
the.  pressing nechanlsn132 "An outer circunference.

-of the 15 pressing conveyor nechan|sn132' is formed

flat. ‘Thepressing conveyor 32a’ can be used as the

hol di ng conveyor 45a'. Figure BA(t) is a perspective MDO30

10

Sou*ts
'diTpﬁi:itmﬁn(delthéctshpﬁbrﬁin@h&xsgrBbgng uni t 40 The

VIeM/ShOMAng a preSS|ng conveyor nechani sm 32a'
which is another exanple for the 20" preSS|ng nechanlsm _
32, The . e§§|n conveyor mechani sm 32a' rovi ﬂ

% E the center

FRhl & &hed Bhalsig 4 F}éa@Pt@

groove section 459" is formed in the pressing

conveyor nechanism 32a' such that the pressing

conveyor nethanipsws3diay dees2532mt ' cmntauﬂemﬁtwwaipressing

I|n fac | the. scrihi I 0o,
R o

pr esssagtednbElemmmsaﬁ 3240 easherfahdthreade myrtions

'botﬁfsgggssgépgggl gréQigg3é¢ne such that areas -on

bot si de scribing line formed on the
substrate are separated fromeach other. As a result,
a vertical 'ﬁﬁ@%pm&ﬂld QY mRgrat J.tshglﬁbﬂﬁcmefhéﬂ‘@fore

SCfIbIﬂgg} ne is formed "readi|ly extends in _
t hi ERARSCHR rect9DRE. Bhettrer Pring Ilgne §Q’rmeﬁD9§Ot11% bpittle

Ac CONBEPPat @ id fHdddddh s uhstyralsg ieutlid 19 SE&! €Mthe pressing.
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sur I ace suchf tiide alenttdrebstubstidaiseo £ &hmceﬂl}aimgmheformed

scrib ne forrmed on a first surfac t
or i PRI BB TP et Aa FrerRebp R PR other. s
bri & ttesslubstr aeet { gk hssrasubstiahei s 9y ried kel dhet hime when

secpnd §H%§B‘£ﬁg°f11hge 1@'éﬂténs?edsu{)ét£é&8ﬂrgpeg%ﬂaeah%n the

first surface brittle substrate
-manBiek CkngE ¢ edih%cm@sﬁflgth%rlt@ﬂslwé@ﬁ’%ﬁﬁﬁg t he

scrlblng

The préssing bearing'mechaniémeZ" can be used as -
the first holding ﬁeans'(holding_mechanism)._ When the
pressing bearing mechanism 320 is used és the first hdlding

_means.(hdldihg.mechanism); the two préssing bearings'3ZX_ﬂ
. 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'méans; the brittle substrate is

more readily'cut.since the pressing means goes under the

" holding means, 50 thét- the pressed portion bends. ..~

Figure 5A (a) shows a holding conveyor 45a’. The
"holding conveyor 45a' functions as a conveyor for the first
‘holding means ('holding mechanism) . The holding conveyor

45a’ is provided so as to be movable.in a circle along the

o - s5liding direﬁtion (X'direction) of the scribing unit 40.



30 . line formed on the-first surface of the.brittle

“substrate, .substrate. Wen.the pressing conveyor 32a'

shown in Figure 5A(c) is used as a pressing means,

t he hol di ng conveyor nechani sm 45a' shown in Figure

5A (a) is used as a first hotdithg-neans, --and the . -MD0O30
groove section 45g" of the first holding nmeans.is

Wi der than that of the pressing neans, the brittle.

substrate is nore readily |s cut since the preSS|ng
nmeaks Hoeshohdeng ereveyestddnl diHee Ve o Hendt P9’

Pregsede8UddORhaki O &3 di% ACBRTEPBELABE WoRW not contact

schematically showi ng . a structure, which is another
exatiprl Foe %ﬁél%h?gl%bneapparatus 100. In a cutting
appar atus 100" which is another exanple of the

cutting. ap s,.100, the breaking unit 30
attached LHCE O NHIE CGUPRESFalT> 140 4pard ggeas on both

sligapte @ﬂdtlﬁ@esSﬁibht@glln@mﬁciﬂfOthast adtexchedy ttwitthesides

_ gfg@é Ui f%%rré‘ l’nsq gﬁ S to be t‘%l | gugs%rafggeare setq]arated

e secon surrace
bri ftéreesgbstitatre, Ahlasr@ﬂcbmasr@n:fca@@lommﬁi woithés formed

first A:&U%%ﬁ&%%ﬁ@ DL {5 8y iuﬁétmtf%mﬁa%gwx dktends
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bendi ment 1s applied to the britt
subsn r‘ah@ Syehkn gt S xegtiwalo cﬁfa%kblék’%@ﬁjlwfrfr@ﬁe
the scribing line extends in the .thickness direction
of the substrate to cut the brittle substrat e,

~Accordi ng tiorgwee ebt®) g apsasReqs 18R TRy preebpg apressing

|nV@6&§¢@§brtrB@clgé@§§nS3mS,t rvatle:rmwaﬂ/\@mm teh&mple for the
scribing, line s for §£5|t|vely cut. al on

ScrPLRTGHAF nBEChBRese RS et Ui ehdd ot the
I NS OYESI 154y ﬁﬁﬁvébﬁr@ie&&&n&l&bﬂi?'&iﬁ £B@MEA. flit Cutthe pressing

| medi at el}_/ .‘?ﬁjbseqé’lerge tt:(i)segc{]easf otrhneathl.o dlorfg tconveyor '45a_' .

fscr?%ﬁ %FO

Figure 5A(c) isa perspective view sho_wing_a pfeésing

: Convéyor mechanism 32a', which is another example. for the
pressingmechanism32. Thepressing _con{reyor méé'hani sm32a’'

is provided so as to bemovable in a circle along the 'sliding
direction (X direction_) of the scribing unit 40, The.grbove' )

section 45g"' is formed in the pressing conveyor mechanism

32a’' such that the pressing conveyor mechanism 32a' does
line is not formed, this line opposing the -scrib'ing line.

_ Thepressing conVéyormechanism 32a’ canexpand areas
“on both s'ides' of the scribing lin€ such ‘that areas on both
sides of ‘the scribing line formed on the substfate are
separated from each other. As a result, a vertical crack
~which is formed at the time. when the scribing line is formed

- readily extends in the thickness direction of the brittle-

‘not contact with a line on the surface on which the scribing -



line. Furthernore, unnecessary force is not applied to

‘a. scribe line S which is not cut when the gl ass

substrate 90 is cut. There is no possibility that

chi ppi ngs occur at the  end fa%§ of the cut gl ass
substrate since the cut ‘glass “I5 substrates 90 do notMDO3O

~bend. 2. Substrate cutting nethod Figure 20 shows a
'procedure of cutting a. substrate .20 accordlng to the”

% f t he present |nvent|on Hereafter, the
proce ure o ‘cutting the glass substrate 90 by the-
cutting apparatus 100 will be described .in step by

~ step. The pwa%ﬁdeﬁeeppésgy%ceave%rqéﬁssﬁgaﬁtlwfg&% 53 (c)
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by the cutting apparatus i nCludes a scribing ste

‘andi& UpPeAS AgPEELHINT APANF 4 FAP Belding congyor mechanien

per agamegh &sn l@ﬁi@@féaﬂﬁ (a$Q.sSh§@d5Q§-a fhest Hdiidhg means,
settlng step is perf initial settin

step
is &6t &peo gr%v?.%@cwﬁl n’ﬁﬁr a|0fst1%ﬂtee tigst pRéding means is

substibat-et g4t tthag &P pakab tss 4.00q mreaefs tonhé hﬂclsitaret substrate
i bi the initi

61 MDO30 of the. scr,ibing step.
et Lot R a1 E B sy shlS e ol Skt gluisahe pges under
"st.ephB0ZirStepodG2ngTheassr tbi hgndt epei prpesédrpediion. :

The. scribing step is a step.of formng a scribing

. I'ine on the glass substrate 90. The scribing step
W || be desEighed 3 &t errdrsmat@ite viovw. s i@l ly showing

scr i bi S e t o) e t
o op SO R 2 (0N CHEC ardUh il O0EaTn1 0 DEBSOMIR, {Qutting

TheapﬁﬁﬁakPﬁgEQPep is a step of breaking the glass
substrate 90, 15 on which the scribing line is forned,

al ong the SCFIbIng '
Inacu tlngapparatuSIOO'whldqlsanotherexample

ofthecuttingapparatus100,thebreakingunitBOisattached
tdthelowerguidefail135u)astobeslidébléahdtheséribing
S unit 40 is attached to the upper gu1de rall 12 so as to be
:slldable '

- According to a britfle substrate cutting system
(Cutting apparatus 100 and cutting apparatﬁs 100J)'df the
pfesent invention, a preséing force upon a second surface

" of the brittle substrate is moved along the scribed line
formed on a first surface of the brittle subsfrate while
the firét surface of the brittle substrate.(glass substrate
90) is held, this second surface of the briﬁtle substrate
:opposingthefirstsurfaceofthebrittlesubstrate. Inthié
manner, while the pressing force is moved along the scribing
line formed on the first sufface of the brittle substrate,
“the preésing 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



line. The breaking step will be described later in
detai'l. When the breaking step is conpl eted, '

‘theprocess ends. 20 2-1. Initial'setting step and

scribing step 25 Hereafter, E initial setting step
(Step 501) and the scrlblng sP8p (sStep 502) . accordlngMDO3O

to an enbodi nent of ‘the present invention will be

- described. A glass substrate 90 i's transported onto a °

SUPEBEEITS 43Pl Lo R g P B o

t r a5 pekKt iaxg-arsliner sfl;zfzn nses S upvkelmd %z-an@ hﬁﬁtﬁﬁés in the
gl a%ﬁléuﬁagéaaqr%gtll%ns P e d Y5 dhe 30 Pl éﬁ@' thy Bfittle
transporting rollers 22. Wen the plurality of

traﬁ%EéFF?ﬁ@ rollers 22 rotate, the glass substrate 90
nmoves. toward the ot her supportlng table 21 of the palr

of the substrate supporting. nmechanisms 20. 62 -

Next, the ﬁaggrgﬁﬁgtF%t@%@qtg:%ﬁ?ﬁ&f:lawss8f Ehetgresent
be bnifdgeﬁobetwmglhbe Pogteftd BO suhsticat€he scribing line

| h d
o PP MR BrOT R PR s AR EO6LS b ety drpover.
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‘'supporting -mechani

21
't hesuﬁ%tﬁ‘?%%

in ah@omkxmguaﬁfumianmy smpirbiveg simue'mnaqﬂdsbysuhetrate 90 -

ura
t r ahSPor t iFigr ot ,zzmws@mmmme Thengtaggprlied to a.

sub§é£@5§ 180 i w@qw bed, by a@'wﬂai 'tthlé g&aggsgﬁ@w;@am 90

Scrigbﬂ%iﬁﬁéd‘ﬁtéi gﬁ%%e&? n@%'%hff%£55t§&§8%r escrlblng

.'hol'es formed in the pair of substr
“suppdriitng ﬁﬁéﬁarﬁ%ﬁ@ Ws%wb@y thaﬁedgmgéngmmom at the

90 &edingaééxs@ ehet Barpaibsaf shipe tSURROMLINRG dabl&S glass
|ncI|naéQon w th reepect to an X direction of

bd? r2te BRPda starting position of

scribing and a finishing position of scribing on the

_gg?fso?ugf} ate are calc Ia&edrggﬁsgjon-lnages ofta

Figure 20 shows a procedure of cutting a substrate

_according to the embodiments of the present invention.

Hereafter the procedufe oftcutting the glass
: substrate 90 by the cuttlng'apparatus 100 will be descrlbed
in step by step. ' '

The procedure of: cuttlng the glass substrate 90 by
3'the cuttlng apparatus 100 includes a scribing step and a
“breaking step An initial settlng step is performed as -

' _approprlate

Step501: The initial settingstep isperformed. The
- initial setting step is a step of setting an initial state

:for_the substrate cutting apparatus 100 prior to the start



pres3|ng ro

a gl ass size of the glass substrate 90, a position
data of the pair of the alignment marks, etc, the
i mges of the pair .20 of. the alignnment. marks forned

on the glass substrate 90 bein%ﬁ captured by the
e

posi tioning caneras 17. Next . “breaking unit 30 js MP030
slid froma. waiting position of oné edge portion (+X.

'side) of the upper guide 25 . rail 12 to a side edge

f % side g glas substrate 90, so that the

IIer Ja opposes the starting .position
of.. scribing for the glass substrate 90 (see Figure .
2),. The SCRhBbNgnUnit, 40 Slid g ARawelLi Agnp1ctea,
posltlon of one e é ﬁbrﬁion & s.gﬁ3. 0 tﬁe ?o%e? ! €
gui BEOCFESE. PfQCSGdS tpoS&epi @82edge of -X side of the

gl ass substrate 90. The .notch forming cutter

nechanlsn144 is SItloned at a side. of the startln :
position of S5EPH &qﬁﬁcttﬁﬁ%ﬁ§§§P§ﬁ@ﬁ4§ﬁﬁgeﬁxihe%grlblng

3 ;j VBR3P iNextrephe ¥ asSIRNg sﬁﬂ|1|bﬁlhg312ﬂ1é SnAb¥efl ass substrate
. O\NB%I‘ 1! Or nOt S
upmard/ggﬁ%w%?tﬁ qﬂ?ﬁ? 8F5§§ﬁ§§g ORFEF ip detail.

10
by phecaedscyblﬁﬁep ﬂQB for movi ng upwar d/ downwar d.

mechani sm Wil e the presslng roller 32ais pressed

t he notch form ng ?? hane%n1ﬁ4 I S" hove

agai nst an. ngQe£hgurfa of Lhe glasgoggfste u%he %Focess L

Next, the breaking unit 30 and the scribing unit 40

- 10 are slid a predeterm ned distance in the scribing

15

direction (Stedi PA8ti GWe ibresiniciy optent iLen Harfmmad. The

to feegkangoldp iata tshsep%erbtegk@ealtﬂ@m%f sSEEthQQte 90,
for -the gl ass substrate 0,  this notch being forned

by Phe"BugR E]é?t‘?%ﬁl}ﬁh%glmﬁd’eﬁ £P¥mete ROIRH FRR Mgibing

| cutlehe MEChaNbsBaA4ngAStEp MaSUl be dbecdfHa@GhdrSin detail.
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formed at the starting position of scribing for the

gl ass substrate 90 which is held by the pressing

roller When thebreakingstepiscompleted, theprocessends

'_;2—1. Initial'settinq step-and scribing step

Hereafter, the initial setting step (Step 501) and .
sthe scribing'step (Step 502) according to an embodlment of_

the present 1nventlon wrll be descrlbed

' Aglasssubstrate90lstmansportedontoasupportlng
table 21 included in one of a palr of substrate supperting.
" mechanisms 20, A;ﬂuralltyoftuﬁnsportlngrollers22nwves'

upward, so that the glass substrate 90 is supported by the
- plurality of transporting rollers 22. Wken the plurality .

‘of transporting rollers 22 rotate, the glass substrate 90
moves toward the other supporting table 21 of the palI of -

VIthe substrate supportlng mechanlsms 20.



' 32a, thiS'notch bei ng fornmed by the edge portion 44a

of the notch formng cutter nmechani sm 44. 20 Next,

- when the notch with. a predeterm ned |l ength is

.formed at the starting position of scribing on a:

lower surface of the glass Substtate 90, the pressindP930

roll er mechanism 33 is noved upmard and the cutting

~ mechanism 44 for making a notch is. nmoved downwar d.

‘Next, the breaking unit 30 is slid-a predeterm ned
“distance in the scribing direction (+X direction) SO

that the céewier for dlewsofublsdiedsePObbant contbagted so as.
wat g5 EeRii A neeGEEAN B ﬂ?{f'&ﬁtﬁ@ Q@Eé@@ét@xé\%)ﬁirtlng

the [aser beam 30. irradiating optical system4

10

15

20

- 25

a0 °

the vicinit

nozZ#PehaetsnoR 042 kAN & pa cCedierng neEchEt ida Une ¢f theglass

rmVQﬁ’bé@r@té:‘mj |l%9p&9@§€50§@ﬂai/ﬁ ncg’le %%'1&1'1@;5}' b@c’@lﬁegcbcrlblng
above by the air c l'i nder 42b faq

P B CRATRS BY Eh6.6 ST NI050 UEGuAD e TR HhSsPaiE of the

Cin b shribe cemiertpekt i @8chehikhe Imer th@aanL‘@@&jmgy of

t ti 5 tgh t
of TR Bk DRAR LI PF AT TG OBt A doy ol EhP 43 ap=trate
th@&mladsmteidohy@qﬂoiram;c@cﬂ bdgombthgnhshed2foimed in
rmv]‘?fg &)%11% 89%1{ ngu%ggnaer @ég&%&ntelc%anlg%atfg thereby

y- an alr cy

u p\/\ﬂmgﬁ@mmba triertd0 hdindf bakd pg i paBtOo antetshpporting

scribing. wyt 40 10 are slid in the scribing
direction (+X direction) in synchronization and the
cooling water fromthe nozzle section 42a is sprayed

upwar d. Furd:henpot 8a+ 8ok as6ih Peapebrom thex dll@%%rtﬂa)%agf the
irradiating optical system43 is irradiated upward

WhigEthey t@ea?ﬁ’m & PEPABIRECRORI bign £ itr il e and 2

cuts ikbi {Hime ;ida;lttaoszcbfbgdhg&ntgh@ngt@ésgmtg@sﬁu%&e are

of the portéégwoyhere the |a beami s

Irr%ﬁﬁgﬂ%ﬁff%%b@ggpe%n ima a pair of a 1gnment.marks and

a glass size of the glass substrate 90, a position data of
the pair of the alignment marks, etc, the images of the pair
.‘oftheallgnmentmarksformedcnltheglasssubstraﬁaQObelng _

' captured by the pos;tlonlng cameras 17

. Next, the breaking unit 30 is slid from a waiting

. position of one edge portion (+X side) of the upper guide
'réil 12 td'a side edge of -X ‘side of the glass substrate
90, so that the pressing roller 32a opposes the starting

 ?osition of scribing for the glass7substfate.90 (see Figure.
2). .The_scribing unit 40 is slid from a waiting position

of one edgé portion (+X side) of the lower guide rail 13
to. a side edge‘of ~-X side of the glass substrate 90. The

.notch'forming_cuttér-mechanism.44 is positioned at a side

- of the starting position of scribing for the glass substrate

,.90..



Tin

- Wheny t Biee bs eakiéypi ndé £ B4b ansl ther 56 1 bwngr dnddwhard.
.are slid fromone side edge to the other side edge of

SCriInrng

by the cooling water. Therefore, a vertical crack is

continuously forned along a position to be cut of the
‘glass substrate 90 fromthe notch provided at the
- starting position .20 of scri?%ng for the glass
~substrate 90.. The driving sec '

Yon for |inear MDO30

interpolation is driven in order that the | aser beam

irradiated fromthe laser - beamirradiating optica

system 43 is irradiated along the 25 line to be cut  of

the gl ass substrate 90. In other words, in order to -
addr ess t helNéxe) ithe pmseﬁmh@oglass32%u@smpaeé dgenward by
Whi L gnd 18- DERAKLAGwHRI fo%cﬂ%& khg g'/@bwwg%t lﬁgi ded in
are slid, the upper guide rail | ower | de
ra|Fhﬁspr%ﬁ%#%ﬁcﬁ?%%ﬁﬁamﬁQhﬁﬂ%ﬁﬂw (Whéﬂ?eéh?dhye%mi%% rolier

IS 32&H@Qg%@és&pagégngﬁ%rﬁhﬁﬁéf‘gugfﬁegtdfoﬂhe glass substrate
Theégafter e | aser, beamis irradi at ed

t oo Itciﬁdbf A LI tEFHEEFRAB LG, 34°09 & noY g Pward

t he glass substrate 90, a continuous vertical crack

is for msd Nd:ong theebteakihg. urble: alm alﬁdiitﬂ'ﬂa seri®ing unit 40
1y

scr f_the as u r ereb . .
off J1% néalfeocgarﬁeorﬁnelnsfgéae t B t l\rge}? Ry g rection
edgé+¥ﬁdlﬂﬁyuyoaéslSuanchrengaabeonguf@nﬂbdrtUpfbom a notch

thi s R g ?)Fglﬁllo% (%§ S%Ql%tlgl% £S5t etﬁ‘xgﬂ_%i%ss%strate |

the scribing step according to

1. 09, éhishecprl deing ﬁvélﬁﬂim hhecedbrepodddon H8d.included

-2 21 BreakbRgh St S AR NInSEBRNE Sm 407 @xagPt&sult, the

15

performed on the 15 glass substrate 90 on which the

scribiey 13 deseed 6 ts taHe Nt HOSiig gt ¢F scribing for
© Hergad if@las st BELDE £aKE M ShaRh( St e ROB)y 8Beq L dging Coller

E iment. 10 resent invention will be
nb.':%j is notcltxhbe ng formec{]by thg edge portlon 44a of the

. destiT b

20
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notch -forming cutter mechanism 44,

Next ‘when the notch.w1tk1a predetermlned,length,ls

'*-formedatthestartlngp051tlonofscr1b1ng0n51lowersurface

~of the glass substrate 90, the pressing roller mechanism
133 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 ecribiﬁg direction (+X direction),-so'that
ithecenterporthnlofthelaserbeam/coolingwaterreceiving
-seetion 35 matches an optical axis of the laser beam
irradiating optical system“43; The nozzle section 42a of
thecoolingmechaﬁimn42:hsmovedtoeacOolingwaterspraying
_ positioh located above by the air cylinder 42b for moving :

: upward/downWard;



20 in detail. Wien the scribing line is fornmed on the.

- glass substrate 90, the laser beamirradi ated from

the laser beam.irradiating optical sySten143 i's

stopped and the coollng 25 water. spraying fromthe

cool i ng mechani sm 42 is al so"sébpped. The nozzle MDO30

section 42a is returned to the waiting position

| ocated bel ow. Next, the breaking unit 30 on the upper

~side is slid 30 in an opposite direction (-X

~direction) to the scribing direction, so that the

pressi ng roFi@mrazé:ﬂmpnsessaﬂtedgevﬂpmﬂtmbﬁ oénthe portion

f | i Q. . UNiak 4

on Dhe Tonkre b bae e i T fer rRReaRang 0 55 Albones
66. th&PE30 dadl @ hy ofofh el 2458 hepposesad hat eugeppdceilosystem
of - he, sgrii %zél@%e@hc}ﬁ ade thgersoz §98V}§e anism 42

.State in which the breaking unit e scri bi

uni 5 4P EphESe %m@ﬁtemes@rawqr Sosiic ibm Speated above

- auxbl i 3k Yal Pl £@1iAGar | S2B0¥SE mpwad dabya eI Srkward.
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cylinder 46b for noving. ~upwar d/ downward, the second

auxiliary roller 47a is noved upward by the air .10
cyl i nder 4%ty tMevbngakupyarth@onsas khd kersesagdunit 40
auxiliaréﬁroller 47a contacts

do )
R LRIt R0 TS L TR LA SN AL SN
hoIﬂ@m@u@mﬁi&wldﬁand$huxmmﬂummnadebWﬂdM¢MQhouz@mﬁectlon

- shoysy fo\z\ﬁm\;}gﬁg{;ﬁaggdheaﬂl%ﬁ?%ﬁ?g: Ho ,dasgr Reag Lrom the

upwar d/"do e-substra
mmﬁ@ﬁﬁsbﬁh@ﬂnmmﬁlaﬁyﬂqﬂﬂixﬂalhgsgbm§§3swbstaduetegmpward-

Wi tﬁhﬁl@rtq{iﬁtl%ggrn%%am §§Sl:ﬂ';:§ad[:blgﬁed 5'118 1£S{ine to be cut
auxi l'rary rol pressi noves
dowhiwet el teode @mra&edanoﬁp‘ﬁ@ g%éﬁﬁa‘i:\g)%wfﬁ%ﬁoof the wigdnity
gl ass +3bpb 8L 6n YhetdithHIPRSEr WHARGR POLEHOBted is cooled
opp05|ng t he position which the second aUX|I|ar¥
qacgg&ﬂ&ﬁsyater Therefore, a wvertical crack is
contlnuously formed alongeap051tlon to be cut of the glass
'substrategofromthenotchprov1daiatthestartlngp051t;on

of scribing for the glass substrate 90.

'.The'driv_ing seétion for linear interpolation is
driven in order that the laser beam i:tr.adiated from the laser -
" beam irradiating opticai system 43 is irradiated along the
. line to be cu.t. of the glass substrate 90. 1In other words,
in order to address the iﬁclina’tion of the glass substrate
90, whlle the breaklng unit 30 and the scrlblng unit 40 are
slld the. upper guide rail 12 and the lower guide rail 13
are side in a direction (Y dlr_ectlon) which is orthogonal :
7- to the sliding direction. Thereafter, the laser beam is
irradiéted along the liné_to be .cut of the glass substrate
90 . S



The pressing rol l.er 32a. is noved downwar d by t he

motor (not shown) for noving the: head section 32d-
upwar d/ downward to be contacted upon the upper

surface. portion of the glass 25 substrate 90 with a
predeterm ned. pressure, this ﬁéper surface portlon MD030
opposi-ng the substrate. hol ding rol |l er 45a. :

~ Furthernore, the second auxiliary roIIer 34a on the-

B i d d af '
DT o810 SEGTYES 1AL L PR TN N 8 kg unc 40

- ci.r EQrter eRteRISidgredgr of

substeat2i80f pom -Ohes | diele HEikyeediot ¢he bthbesesddd edge of the

auxbhéééysﬁ%#%té“é’o on, t gnfteln%%%' lngfer% Qgsf %éﬁ fs formed

upper - surface portion ass su

whi-ghooor tles ploinds ttoobﬁheuposltm@mtq e BicrdbegduxpFi By glass

B 6§ubs%@Q§Q §9||§ﬁeégﬁycgn§§f% 1n§'ﬂﬂﬁ§ §oﬁﬂth@-31de edge

state 1 n.which resm@ Wt an outer

eeaiaﬁé@é%édfaﬁaw %bv—léllga%éme‘d ,

~and flat -side edge portions on both sides of the"

Ssubstrate hol di ng roller 45a in the width dlrectlon

are  presselP GfoM BoPRIBEddDR DIt Rk S tGiiRG FEFR (Step 501)

10

forard enetberiglagsssapstsase BOR) MH-dhel centes Embodiment
f the U shaped groove sect.ion45

L OB Bl e ST ARR g AL OOy e U Sl O Lhe

- line S formed on the gl ass substrate 90; this U shaped

~ groove ,s ctéoqaﬁ§ beég formed in the center portion
of the su%%TT?§1r—$ﬁﬁthﬁ% roller 45a in the width

~.direction. The groove section 15 45g fornmed in the

15

Substrate QOg%n g* %pﬂggé goeoggggp

9&a£f@4méﬁ on the

substrate hol s not-. cohtact
t hedke?$ tﬁ%t}ﬁaﬁ@ §° ¢ﬁew@¥@@v@€s@@tﬂl®1nf%ﬂﬁréﬁ in fomeved at

presgeng-robigr e is formed. . such that the pressing

roll'er 32a does not contact with the |ine. opposi ng

“u_the scribing 20. line S. The pressing roller 32ais
- pressed upeAdErtiIPerhe breaking step (Step 503) according

© 20

25

30 S

to Embodiment 1 of the present iﬁvention will be described -

in detail.

"When the scribing line is formed on the glass

- substrate 90, the laser beam irradiated from the laser beam

'=_irradiating optical system 43 is stopped and the cooling -

; waterspréyingfrmnthecoOlingmechanimn42isaisostopped
" The nozzle section 42a is returned to the waltlng'p051tlon )

1ocated below

Next, the breaking*unit 30 on the upper side is slid
in an opposite direction (-X difection) to the'scribing_

direction,; so that the pressing roller 32a.opposes an edge

o porthxloftheformedScribinglinecn1¥Xside( Thescribing 

~unit 40.on the lower side is slid such that the sﬁbstrate 



ol Labrg T 48R SheiSs M ey

surface portion. of. the glass substrate 90 which is
adjacent  to the scribing line S, not upon the | ower
surface portion 25 .of the glass substrate 90 which is
hel d by side edge portlons ‘of both sides of the

‘substrate holding roller 45a-sPhce the dinmension of MD030

the pressing roller 32a in the wdth direction 'is

jsnaller ‘than that of the substrate holding roller 45a

t he di mensi,an of the pressing roller 3 :
DR L Eon STaEhE seribing
rol Lenedba) -Xheipeessing roller 32a is, for exanple,

set. .so as to reach the position of equal to or nore

than 0. 3 mmfromthe upper surface of the glass
substrate 9P gwce of dimglsy ,a tshetgl dsswbibbt taeebre®Bing unit

gt E| 204! %hgegeff’t?hf?& e graoeﬁépgew@m it d.-the |

ng | ine e’ center vertical crack at

“the edge portion of the scribing line S on -X side
extends -in et mha&%eﬁﬁe ﬂfse@%bgelefaryheogi@lsasa is moved.

substrate 90 to reach the upper surface’ of the(g ass
subdpvare mo thet Ais %%tm%%t 480 ER THeP hYR G iRt d/gfpwRward,

: theth@“@écéﬂﬁﬁﬁﬁﬁJQEIQhQOQE@§S4$ﬂb§§&ﬁkﬁxﬁ@pw@&dﬁby the air

10

15

result,, Q& gl ass substrate 90 is broken. In-th
menfetIPHREn &/ Byr 66 e BN WPEAFEY AREFAT 10 (e second

preéﬁkﬂglif&|ﬁHLﬁﬁﬁ4ﬁhCthFathh£ipﬁﬁ&sm@@fﬁ@b|ef'ﬂ&aglass
oes not cont T wit e l1ne on the, secon urt a
of fﬁ%s£ﬁ?5§sa§ubs€ t&' 5mrﬁh|s Thet %pgggﬁérﬁﬁg(%Oldlng

- scriblhgr Mibaei s Spveleipwresbi i mbter (324 shessesor moving

UIOOJQhQ% dsgggé of 4t5%eldplqé£]8/d§gnw§]fedsec%%”g %Q%ﬁg Hf1ding

Iass su rate 9 -con
I | necplbart%el secbndts dhfeatewef stuird dmg @fltélesubetssétléastrate

: _oppgglﬁgtﬂ fg&%&égﬁié{g&ﬂ@gggﬁﬁ@ gl ass substtate

90 i s cut a I ne. Therefore,

occurrence of chlpplngs at the cut face portion is

~prevented guri NgrENS.Clt L:RYIPROGESS. 1A IBRQMELhe pressing

.20

.25

30 -

sectlon is forned in the substrate hol ding

side moves downward.to Contact an upper Surface portlon of
Zt'the glass substrate 90, this upper surface portion opposing
'thep051tlonwhlchthesecondaux1llaryroller47acontacts
- . The pre551ng roller 32a is moved downward by the motor (not
shown) for moving the head section 32d upward/downwaxd to
'ebe'cdntacted upon the upper surface portion of the glass
} eubstrate 90 with a predetermined preseure; this upper

suffate”portion opposing the substrate holding rollier 45a.

 Furthermore, the eecond;auXiliary'roller'34acn1the
pressing side moves downward after.moving'to the vicinity
of the end face portion of the glass substrate 90 on QX;side.
| Thereaftisr, the'second_auxiliary.roller 34aton the pressing
side contacts the upper surfaceportionof theglass substrate

90.which'correeponds~to the position the first_auxiliary



roll er 45a so as. not contact the: 'scribing line.

"Therefore, when the glass substrate 90 i's cut al ong

the scribing line, the substrate holding roller 45a
can hold both: sides of the. 25 scribing line so. as
not to contact. the scribing.tifé.— Therefore, - MDO30

- occurrence of chippings. at the cut face portion is

prevented. during the cutting process.: Wen the wi dth

of th e section fornmed in the 30 substrate
ha2kofp

“hol 4P BrC9BE2FESt arger than that.of the pressing
roller 32a, the glass substrate 90 is p03|t|vely cut
along the s r|b|n Lne s 0 i.on

- pressing r%+?er %5a goes v %Er f Jf%%%ées E?SSln%frOller

"t he32abstthate hotdrrrglrrcahm@r%’a:,alt Iselrréla)@et heegtaSsrecessed

Subshr 209 A0ubd kALY el Bangd M powbenolr 60061 Ofsaes of

t he | ass substrate ong t
scr tberﬁgibstr@fa%t hphdipastel bar d52edgetppmiideh @ireagion are

' SceréQQedMl&% 3 1 Xs§hde, o%hﬁq@rseéﬁdﬂlgzgr 9kher r32@ed on the

i's_slightly noved upward. As a result,” the anount to

' mhlghas§h%u%?E§%?%9990lIer 32a presses into the gl ass

i0
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25

30

- substrate 90 slightly decreases. In this case, the-

pressing roIIer 10 32a is set _so as to reach th
posi tion of RYGEFTES B TR T A D0 R PrORY BrRectiondSe

upper sluéfﬁms@faﬁ@mcglm sudist¢mt4sa Hppdid tHN&cribing -

breaki n d the scri.bin ugkt .40 5 are
of TEEAS Hatded Ppte R st (e diBbt a2 pféSed groove
syns@mbnmzéﬁg@&;m@iqmm£$umthekhmqmnnnmtmpn@ftheSﬁkﬁtrate

Lir?{ﬁéﬁgfgﬁﬁggéqgkhgpﬁhg%&Etﬁéﬂ%e%%ﬁghongsﬁ %ggveSection'

hol %mgﬂmm@rlmadle soibathate H@Jsinba matld eolddfiang s formed

”r°|éﬁ%hf%%%taggetgﬁb§¥ ﬂ3159559£0%£E1'4%%9d0es not contact

-respectlvely rolls on Eer sur

ace and the [ ower, .
surfae @e ﬁﬁé%%%@slﬂélﬁaﬁ - af Begr AW ¢ GRCGTH@SuEPymed in the

br ggke 4 difh g Goag e rsubstrAle -ARqat 859 ﬂh!aec $eEipidgsiddecller
S fgé)m t he position
does not contact w1th the line oppos;ng the scribing

llne S.

 The pressing roller 32a is pressed updn'the upper
surface portion of the glass substrate 90 which is adjacent

to the scribing-line S, not upon the lower surface portion

e _Of the glass substrate 90 which is held by side edge portions

.of both sides of the substrate holding roller 45a since the
'dimensioﬂkﬂfthejpressing'roller-32aj11the‘width.diréction
is smaller than that of the substrate holding roller 45a

(e;g., the dimension .of fthe pressing roller 32a is about

. .one half of that of the substrate holding roller 45a). The

' pressing roller 32a is, for example, set so as to reach the

'3'-positicﬁofequaltoornwréthanOh3mmfromtheuppersurface

thheglasssubstratéQO] }kxmrdingly,theglasssubstrate-u



of the edge portion of the scribing line S on -X si de.
The first auxiliary roller 33a on the pressing side
and the ‘second auxiliary roller 47a positioned. ahead

~of the pressing roller 32a in %?e sliding direction

hold the area ahead of the ScPPbing l'ine to be cut byP030
pressing fromboth directions. Therefore, when the
glass substrate 90 is broken 30 along the scrlblng

ay ”@obi/s tﬂb%t” %S§ &y(?cro%%cctf %Qﬁw&&%ﬂ{}g th Wﬁ?ﬁ.ﬁlng line

32a, occurrence o ractures, etc,
ar eathéheagset &y éffm om;rcttlo@éf ececHf adr thheeggeseortlon of

SUb%Eéa"s%r%éihg §4he isS Oer eventied .o A AN eGeSSH ythlckness :
force generated wthin 70 MDO30 In this manner, whe

t hedbFeaki Ap AUrirhe 9o agAdc R rade PBicAg eafih the vaneT Tsurface
s| | d5i e ba aser bbbog: disay) ‘EBJ.(;"‘\}%rQi&@Ptdr%@k BBEng formed

reach the_si ass substrate 80 on +
si den iRl awsgsse%@ﬁeraffeﬂ%gﬂgselﬁubaa%gtqﬂ erftd peresult,

. scrihengihbes®sNexte Bheibreakkag. unit 30 and the
~scribing unit .40 are respectively slid to nove to

10

.__.15

the wai ting p05|t|on of the edge portions of the :
upper gui-delm aiHisl haamert hehbowergrddue @Ieasﬁon is formed :Ll’l_
sub rate.. 90 enfod S prevented, from |

o EhE B Es e O e g bt g T T abhC SObEry HG Gorher 32a
V\/m dbes snutcoaltand whehsmee bmm@ ohj flee Se\wridestlelfnge of the

r ogfgsgssgﬁégr%ly AL fﬂ{f rf%&%'éopﬁ{é’%l L8le Asﬁﬁ:ﬁ% line

the ’second auxiliary.’ rol ressi ng
whi 8h. the erassifgedodtl e Prééd eﬁr@ﬁﬁﬁﬁeap@nsbsahhesaﬁ%ﬁmof the

they shPstA aath% hekdhRgshiPELeE dPanlRaRel-0LarsPeRdENg0 so as

of the cut g ass substrate 90 is prevented. Since an
unneeedParyniact dhcel HoRs Mot AGEERE FRELpoRGToRhe brittle.

~ bei Q@bé‘?ﬁ@&ﬁ@, . ob'@)@rs@_nk_:]s tHOt spASPiibigl i 1ynéhathen the ‘giass

20

- 25

30

etc, which are

' chi ppi ngs, res,
ggbsw‘g JIL.JS cut ‘aldéng the scrlblng line. _ Therefore

occurrence of chippings at the cut face portlon is prevented

durlng the cutting process

A groove section is formed in the snb'strate ho'l'ding e

roller 45a SO es not contact the scribing line. Therefore,
---when the glass substrate 90 is cut.along the scribing line,
“the subetrate holding.roller 45a can hoid_ both sides of the
' scribing lin_e SO. as not rto contac_t the  scribing line.
Therefore, occurrence of chippings at the cut face portion

~ 1s 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 32&, the glass substrate 90 is'posi_tively
cut along the scribing line si_nce a portion of .'the pressing

| roller 32a. goes under -the groove: section of the substrate



the cause for a prdduct'defect after the glass
substrate. 90 is cut, occurs. 15 Next, the. second

‘auxiliary roller 47a is noved domnmard the substrate

holding roller 4.Sa is noved downward, and then the
first auxiliary roller. 46a is ABved downward, so thatMP030

all of the rollers are separated fromthe | ower

surface 25 of the gl ass substrate 90. The first

aUXhI ggr %llﬁr oLl et Bg’gafoF ere%fzt%SSI g%sSI debs%rgg.ego 11.kely

has been describ detail. Accor

e preSS|ng hé "sS&con
auxtblhaydroller 34a on the pressing.side are noved
upward, so that all of the rollers are separated from

~the glass substrate 90. 30 - 71 MDO30 guide rail 13.

Up to this Beknt, whie breaking of cph¢ Srbpss0g)bstrate 90 is
aCCQEQkGthaqohlaecr?é@@Pim1%eta|%ec dﬁé@ﬂhbﬁ\é?@dg@boruon

. to the
cutan@hﬁeﬁﬁéabbﬁgtﬁén%r%%en¥ S+%%en¥h%ﬁpr$%%l@¢a%%ller 32a

' -sub,s,gr@iﬁ;ﬁ@l@&owdc{aphagdscrMIangeL;tme t1se b@lom@& t86 which
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pOSItIVG Nor eover

_ cut anEE thg scrlblq% éﬁ
wor kPRgPE Frefenty 1hpr $RPTFHED Jtrh‘éo gT%%ngsftr%%ﬁ gtrate
90 QDSsI:il@htl‘ljﬁBﬂ-:h@t@isle§ubS[aquﬁﬁlh b@séhet]ﬁ@rlﬂﬂé$:§)m@froller

&Cess

h b F h
Tor3ZELP A §ol A bt T S R BabRe 8k 1ess

subshaat@. 90mm§immtthEh@p@er|sunﬁapesefbthetg1a$&usubstrate
chi ggpi ngs occur at the end face of 15 . the cut glass -

~substrate since the cut glass substrate 90 does not

bend. <Enbodi ment 2> 20 Figure 10 is a view _
schemat i Cal}hé’x@h@i‘fengréapiﬁ?kdﬁg: 3@néﬁd381@@@r§b1ng unit 40
scri bing unit 40 accordin nbodi nment

are slid in- the scr:l.blng direction - (+X dlrectlon) in
"synchronization. As a result, the pressing roller _32a is
pressed against the both 'éide portions of the scribing line '
S, which is held by the substrate holding roller 45a, so
that the substrateholding rolier 45a and the pj:essing rollexr.
‘32a respectively rolls on the upper.'sﬁrface and the lower
‘surface of the glass substrate 90 to continuously break the
‘glass s.ubstrat'e 90 along the scribingline 8 from the position :

of the edge portion'of the scribing line S8 on -X side.

The flrst auXJ.llary 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 .
‘_-éhead' of the scribing line to be cut by pressing from both
directions. ‘Therefore, when the glass substrate 90 isbroken
along the scribing line by the pressing force of the .pressir_lg :
‘roller 32a, occurrence of chippings, 'fractures-, etc, which
are the cause for a product defect after the glass substrate

" is cut, is prevented. Anunnecessary force generatedwithin



of the present. invention. In Enbodinment 2 of the

present invention, a laser. 25 beamirradiating _
optical system 43 and a cooling-mechanism 42 which are
arranged in Enbodinent 1 of the present invention
are not provided in the scribiA§."unit 40. . A~  MDO30
scribing cutter nechanism48 is provided instead of
the notch forming cutter. mechani.sm44. 30 I'n the

utter

SOTLBLNO S Lo TRehanea 48 pRotuld erovheeta L dBRccing

‘headn48be mhrthonsbnmngbbEOHBmard/domnmard attached

to the - 72 - MD030 scribing unit body 41. As a cutter

wheel - tip 48a, a wheel cutter in which recessed

portions ar @hegé@ﬁée@hﬁrtla?ta)%@ whichiirscuwt elencehs sigeibing
Wit h; gepPEegrt L m,ned db§5ﬁ@ﬁeaéS?eP&S&fr@@eny§§@'aux1llary

wherein the wheel cufter Is disclose Japanese
Lai §0Oper 4Ofrnd abpoiraed 9% 18858u rojbrei4a op the pressing

~ nor galieCHht &R %B@eérréﬂgQ@Ya@ea f%ﬁei@ﬁﬁﬁ@Qinléféhce from
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cutter wheel tip 48a, a cutter eel can be. used
ea’?%ﬁésrsa]tﬁgh%%%g €rdaqF, 43ppl iTEGTES °F6 %e%wepf the -
by appl yl 4 s uHdyratien§of o q&:éﬁkﬁde&d Wl:thbeaan unneceSSary

sur ound|$$ elast|C|t of .an osci | Iathng act u
per i 84f ¢ cfhoa‘hd“eos‘r O $PeuPPEF1BEI Ry B‘Fe%’é% e%poW%re is
surﬁatepmﬁsrbiﬁ1ﬁyIuhamamenpﬁln@ubsErabEukberebyc, which are

pin 0 gi | i brlttle 1Bt er |
sub ra % £ 5aeeﬂ‘29O %tlegecfgscl bt %a%aansess su%sﬁrate

pat%%tl&bCUQ95@©®®rs Amcordlngly the exanple I S not
described in detail herein.- The cutter head 48b noves
upward /downward by a ball  screw mechani sm havi ng a

motor 48m 1RGhiF Tr@nekse Wiear shg. Deaekényi wnisedl axnd the

a SEEFPLNGy | hAG: 40 are slid in the scribing direction (+X
‘direction) and reach the side edge of the glass substrate
90 on +X side, the glass substrate 90 is cut along the entire

gcribing line 8.

Next, the second auxiliary.roller 47a is moved
downward,thesubstrateholdingroller45aisnmveddewnward,
. and then the first auxiliary roller 46a is mored.downward,
sothatalloftherollersaresebaratedfromthelewersurface
.:-of:the glass substrate'QOI The first auxiliary roller 33a
on the pre551ng side is moved upward, the pressing roller
e32a.and'the second aux1llary'roller 34a.on‘the;pre551ng 31de Z
are moved upward, so that all of the rollers are separated.

. from the glass substrate 80.

Next, the breaking unit 30 and the scribing unit 40
are respectlvely Slld to move to the waltlng pOSltlon of

'the edge portlons of the upper gu1de rail 12 and the lower5 .
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form ng neans, a scribing line is stably forned due to
a wde seIection for conditions. of formng a scribing
line. In the case where a di sk-shaped cutter wheel

tipis used 25 as a cutter and_edge portions are ' :
formed in -an outer circunferential edge of the cutterMP030 .

‘wheel tip, a scribing line is forned while the cutter__f.[

wheel tip is pressed.and rotated on the brittle

sub e. Thergfore, a speed.- (scrlblng f orm ng

spe§ gg r?o?nﬁ%g a scribing line is. 30 |nproved I n

t he case where a plurality of recessed portions are
formed in ridgegs d 0 e ti 503
73 D030 W LECa BPSdet o ot o F aase da ek sy 50
of pEBPFrAsNBNEC. theremlﬁ@dm@l“at%oth@|@lne$em‘@c:aw@htlon has

excgptnWigL et BEaPE Mr@bity] of recessed portions are
fornmed. When a scribing Iine is forned, the plurality

‘of protrusions applies a pinpoint shock upon a first

- surface of ibeobiiddg! eosubst rate:inthen&fR6@, ofd the present

vertical crack_which extends u about . 90% of the
"t hi tRABRELOBf tthl’?e%f‘?tt%‘%’%éjtoer g?é’ g

1 ¥hiGRe Sﬂglglng line
resﬂbﬁormbaﬂypdéitivéybsﬁtaﬂengihﬁxﬂﬁibﬁﬂgliﬂeiﬂMdﬂeover

't he_hreak th tt
oV AR ey PP e B Ees T Ao 4 b FErP BTete 90
'SUb5$Catamm@dmaﬁﬂiﬁfumﬂeimemtttheﬁdfﬂ&ﬂnnﬂof$hmﬂcrlblng

ti rrel{“%e %ru %anﬁnﬁg ?%%ﬁ%’l%cfua%eﬂoé agplq%d to the

e scr ide1s

i menget fs@nrnrbé Jdrnet ﬁefhfanr’slne gupbacuiipft tdtee BPiits tet 15 There

Si@%{c! %cfss:.%lsﬂ_e.l.ct%ﬁcth%ltr fcﬂaep%gghsceﬁkt Btetﬁé’bélicﬁ e of

pr essed y pressi ng neans. her ef ore,
scrﬂbﬁ? n@u%t%bassancﬁlbﬂe‘f%?@eaﬂéﬂﬁ? s&feep atte %lp?m%ﬁwbeﬁféﬁte 20

si nbdaneousdeng per f or med. Accordingly, time for a
cutting step is reduced. 20 Sinmilar to the scribing

unit 40 of the cutting apparatus according to
.Enbodlnent<Embdﬁﬁd&h§¢hﬂblng uni t- ,

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

‘of the present invention.

In Embodiment 2 of the present invention, a laser

beam J.rradlatlng optlcal system 43 and a cooling mechanism
~ A2whicharearrangedin Embodiment 1 of the present invention.
- are ‘not provided in the. scrlblng 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 48ais rotatably provided at upper_ end portion of a cutter
' _'head '48b, which is movable'_upward/_dow_nward, ‘attached to the



10

body 41 according to Enbodinment 2,: a first auxiliary
roller mechanism 46 is provided adjacent to-a cutter

- mechani sm 48 for scribing, and a substrate holding

rol |l er mechani sm 45 25 and a second auxiliary roller

nmechani sm 47 ‘are provided adj aéent. to the first MDC30

‘auxiliary roller mechanism46. -In the cutting

apparatus according to Enmbodiment 2 of the present

e 88ty ot 9 PRl 5 Tt SRS, uneer

havengtéhelmotiorch r@@e45md Fhetdodherast mustwirdssl boran outer
the scri bi .t bho 41 .are es t ] 4 san .

thoggggggkgggHg%evgﬁg%iy%&gécrgbigﬂ§%$%I%Hén%%i?g§6$ﬁ9e o
74.?;%@€B@bEWnﬂ$©¢ftwh@ﬂﬁélbﬁéakMW@eanvtggroﬂS;ﬁéSClosed in
cut BtﬂgneQQ%%—l@p%%, 0o 10 ERBodiggeRtg gh3 4 N fiBRever, a

breaking unit 30 according to Embodi nent 2, a

pre8srnglrenteernebhghi SHP B2Y BefPFee- auxiliary

roll'er mechani sm 33 on the pressing 5 side and a

~second auxiliary roller nmechanism 34 on t pressin

side are provFeeddiaf E0Ereakieg e boRy* A aTﬁBttgr'Wheel
gr e@&ignilgnle ﬁ@édieinn‘ﬁlﬁ:ﬂ@ﬁl!§npzﬁés$£n@0ﬂ@ﬁb¢lpv\€1§§iﬂ)dpvwmh riced to
y a ball screw: chani sm havi ng. a tor m e. .

o CERFe P POl 1 VM T D500 aCROFE RGP Ued with a
Enbedi nentd2nar ecessential| yofamanas o:itiedsind oradthemtor,

 bregingauoit 30 aegardi ng,te Erhadirent, 4 LcUies upon
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25

30

cut¥ hg” apparat us € "breaking uni

t hesscfabe ngt unitr 1401w htsuéhlssvbstunds vlcevely nginpoint

to'gﬁpgggﬁﬁggg%p?&iEHQK>E5%%§P$t{ﬂ¥ 19021 Whbkertbe. one
1 e [ t a side.edge:

cutter p 48a is positioned a

of examRiting PosFiPeRd(dm +JeBrEesef RetindssNo. 2954566,
.SUbﬁ&é@%@i@??yPHjﬁﬁéﬂhﬁﬂle%ﬁ?ﬁﬁ%hﬂégciiﬁﬁﬁ:ﬁﬁ&etail herein.

pressing roller 32a is positioned so as to oppose the

cutter wheel tip 48a. The breaking unit 30 and the

scribing unite 40 +ake Bbid 48b synehranizalj @wiwe 20 bivhe ball

scribin [ ' - i ' . _
scriblng dinection (X direction) jegnd thereafter,

' . In the case where a cutter is used as a scribing li_ng'
' forming means, a scribing 1ine_is stably.formed dué 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 edge portions are formed in an outer -
circumféreﬁtial edge of the cutter wheel tip, a scribing
'line is formed while the cutter wheel'tip'is_pressed.ahd'
‘rotated on the brittle substrate. .Therefore,.a speéd
.(scribing.forming speed).of forming a scribing'iine is

improved.

In the case where a plurality of recessed portions -

-ére:formed_in_ridge—shaped sections'of the edge portions:



cutter wheel tip48a is pfessed and rotated along a

~line - to be cut (line to be scribed) of the glass

.substrate ‘90. Thereby,. the scribing line is forned

-along the line to be cut (line to be scribed) 25 Wen

10

‘the scribing line is formed on’the glass .substrate MDP030

90, the breaking unit 30 and scribing. unlt 40 are
slidin 'synchroni zation in a direction (+X direction)

oppos e to t SCribi i,rection by th cutt -
tip” % Ctbj—‘?tgeurr”é”ie@%h WS Y TRt tﬁéuraﬁa Et}%ﬁvﬂﬁ%swns |
- 90 aseoﬁﬂrmeai ahgostihg ceeni bdegtioh |eme\1sttem¢mthe plurality

Pfeéf'PQ(ﬁégéé&f SR difs a1?e5 O SeﬁHSHt%%&‘i {ﬁisﬁ%e is
on both side ortlons e Sscribing ine of the-
gI aberseds tthetiel W Minixhf g offaiug Ligy starep kitsse pangoint shock

hol Qﬁ:&g 4 dihele 493 race5 NG 85aRe 13UXLLEREYEO! I®erefore,

mechanism 47 noves on a surface of the gl ass

sub3teaitd cod @HyY R heh &iteBrRg R ‘F‘ﬁéb% 1%® pbltderdiickness
t heo glhtassHs1bst & 3L8s 98 tants thembhl Staduxidd @y, the brittle

roller nechanjsm 33, on the $re33|n side noves: on a

SUrFIRETTHS ho R Lol ERE Tt A Bt Al By RHRALCH 1T TRP -

~line while holding 10 ..the glass substrate 90. The

hol di r d 1 _
hot di ng  he eRCTS Pk 20t e S BLAG 1L nep LSy ron
scra pmgsd ime nearfsor retir ithéeebybptewent bngvlanch a scribing

“””f;gr?ésf‘sf yfoﬂn?ecf Q' C%u*%%ﬂgnax‘?g% n%g?r%é %ﬁég%@ﬁéﬁe?&%“@ the
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are

ei ng pres
chi pptiress. aatt tth@etemte tlﬁacﬁeclpmﬁtzitqariiﬁm medfonmee dilaske the

"Sub§éfﬂ$ﬁu?q191%”1Qefc9fr§é/(?%tneghesfflc§t t&&ﬁ%@%&&a&@e brittle

ding ro chani sm 45, th 0 second auxilriary

_'rolfﬁlé@smmm%nﬁavon@héuifagﬁ afixithpabyittle substrate is

pressed by the pressingmeans. Therefore, the scribingstep ..

and the breaking step are apprdximately simultanecusly

performed. Accordingly, time for a cutting step is reduced.

_ Slmllar to the scrlblng unlt 40 of the cuttlng'
apparatus according to Embodiment 1, in the scribing unit
body 41 accordlng- to Embodiment 2, a first auxiliary roller
mechanism 46 is provided adj acent to a cutter mechanism 48
for scribing,: and a substrate ho‘l.din'g roller mechanism 45
~and. a second auxiliary roller me‘chanism 47 are provided
adjacent to the firstauxiliary roller mechanism 46. In the
:"cﬁtting apparatus acco.rding to Embodiment' 2 of the -presenf:

invention, the substrateholding roller mechanism 45 is moved

- upward/downward by the ball screw me chan_ism having the motor

- 30

© 45m. The other structures for the scribing unit body 41 are
essentially the same as_those for the previocusly-described

scribing unit 40.



rol | er mechani sm46 and the pressing means nove at the
same  speed, ‘the glass substrate 90-is firmy held by

- the second auxiliary roller mechanism47 and the

first auxiliary roller nechanism46. . 25 The first

‘auxiliary roller mechanism46 7§ moved on a surface MDO030

.- of the glass. substrate 90 along the scribing line

whi-l'e holding the cut portions of the area on which
the secribin

: ne is f nd the fir di.n L
means is no éﬂlgﬁﬁnﬁoséaéﬁiﬁﬁﬁ %ﬂqKﬁ?+Ee§&h e it cutting

'secepﬁaaaxublatyof@ih@rtdmﬁﬂhﬂU£mBﬁ341gn1mheharbsshngng unit

Sld holds é g% sggg% 90 thgreb g ggqme nism

an unn%%% of g ap dPE5SPREYaF whi'¢h

are33e|agfpreﬁsawxplmaﬁﬂuro@d&stnat@aMQBdlBé Doltbe pressing
Be]o)

RS A0se A5 Rl 0 by ARG S Scaoing

pr eveﬁeeidre @E@b@dﬁeﬁeh@ %brﬁagum@ uRitsbedpélspethpvressing

Vi eWo%'ﬂQWn@:}?axﬁLgr& BDG s ﬁBQ@H%%ﬁ%ﬂM& BX a ball screw

‘Enbodi nent. 3 of the present invention. gure

31s a

froRechrBicERGNIAG arnptealdd®y ufhe St%%{r%af ghe breaking

10

..15

scrumﬁgswra&c&%iwlﬂ&@%daﬁd&tcgtblregegﬂaﬁt@amy same as
accordln to Enbodlnent 3 of tgﬁ taresent i nvention,

The' B?%%kf% W PTRR IS e ﬁ@ofﬂtlfli?n@oa%rﬁ%?%%r&%nt L.

according to Enbodiment 3 of the present i nvention

| ud 15_a f t it d d
nit 305, THe 1 BBk RAe (4aa FRAPBIBES TRENEG unit

pr e38iargl ridid ecrtrbmhgnwh:sntam wittheshichs$ tauxtbiras yaccording

rol ch aUXJB[ r?{“ze’%rfl eré&@gregge%sél E%I %t%agﬂlﬁgeth% cutter

second’ Iar ani sm e pressi

Si dxeh@élthep bﬂ%akmwcmntl@@ecéo@orecimgi¢ c®&Ebodi mermtarting -
: §1t On SESONE: upper UAit (ffglsé nglydes, @ | gper, fh forming

beani cool I ng water receiving section. 35. Slnce

| as®rs ey Dol ity WacePreseé8oviraglsecPPdniggpositioned so

| pr eé!@”ﬁ& Sidddsian Qfc Rl Iw%@%tl eRg 2Ba. ‘The breaking unit
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30 .and the scribing unit 40 are slid in synchronlzatlon in
the scrlblng'dlrectlon (— -X dlrectlon) .and thereafter, the:
 cutter wheel tlp 48a is pressed and rotated along a line
 to be cut (llne to be scrlbed) of the glass substrate 90.
'- Thereby, the scrlblng line 1s_formed along the line to be -

Ceut (line to be scribed).

When the scribing line is formed on the glass

substrate 90, the breaking unit 30 and scribing unit 40 are

ﬂf:slid in synchronization in a direction (+X direction)

- opposite to the scribing direction by the cutter wheel tip
" 48a. | ' | | '

Flgure 11 shows that the glass substrate 90 is cut

-_along the scrlblng llne when the pre351ng roller 32a is -



a laser beam and a cooling medium -thereby inproving

the safety of the cutting apparatus 100. The first

~upper unit .25 . 30a and the second upper unit- 30b. are

‘respectively separately 'slid along the upper guide

Crail 12 powered by a |inear To{®r~ mechani sm. The MDO30

scribing unit 40 included in the cutting apparatus
30. accordi-ng to Enbodi ment ‘3 of .the present invention
| ower unit 40a and a second

i ncl ud frest o
uni £ CH0B™ RGPS S A UBr™ HAT 204° tagea §F Che seribing

i ncludess@thierglasaixubkaryted®0 ehinkchanicdm ¥ the substrate

' subﬁﬁﬁggg. ohgggg4ggller nmechani sm 45 and a second

‘auxi .

rarygroP eér mechani sm 47 of the scribing unit 40

 faccording to Enbodi nent 1. The second | ower unit 40Db

integrally &H&'é%?%hé?Jﬁgéyiéév*P&ﬂie&ugk%%aﬂﬁﬁﬂaggs %es-oﬁ.

44 and . a | aser beamirradi ati'ng ogtlc system 43 and
a céotuntpcensdhahpsidass shhe tHratst 3P owrn@riie 40aikady line

t heygecand 1 QMRS thbnila A0BuBEerEESPRELLME Ve SERARA G Y iary
slid along the lTower,_ guide rail 13 powered by a

o ! | , y.
| i nBat L ABIRCHAERIN SR 11 Rirg SfaRgef 1A8AVTHR ARG foourface

10

't heobrgakjng 4l s 86 t 400 andnher SE& i Db gy Unht wid 10fholding

the cutting apparatus agccordi ng to. Enbodi nent 3 of
t het P e2ed Si%@%ﬁ??%ﬁ? %ﬁ'apparatus' operation
(operation for the scribing step and operation for

(oper c _ on for
vartous br i 111 dRHeEa APablnbt rTAe e b 08l Se iy Line

Thewbi herhaldired wrtess ynantEpbadiiomst oF dhe sase @s which the

e L L B e A

15

- .glass
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._25...

30

f orfiedce opeintiecp bbed substratar 90 .wisiah |are theing pressed
Enbodi medt, do < SNy Tldadfs UPRET auRLL w802 @aRdnbhegssecontk cut

| ower unit” 40b are slid fromthe respective waiting
post2FRRSTAkERFOVEG AW EheIdpae sedrgd s YdRaBPefevented.

_ Sihcethesubstrateholdingrollermeﬁhani$n45,the
second auxiliary roller mechanism 47, the first auxiliary
roller mechanism 46 and the pressing means move at the same

speed, the glass substrate 90 is_firmly held by .the second

: ‘.auxiliaryrbllernmchanimn47and1juafirstauxiliaryroller

mechanism 46,

-'The first auxiliary roller mechanism 46 is moved on

-a surfabe_of the glassrsubstrate 90 along the scribing line =
'-whiléholdingthecutportionsofﬁheareaonwhichthescribing.
line is formed, and the first holding means is moved along
thescribinglinewhilethesecondauxiliaryrollermechanism
34cnlthepressiﬁgsidehéldstheglasssubstratego,fhereby
]preventing'an unnecessary force being.applied to the areas

- which are beiﬁg-pressing by_the substrate holding roller



substrate 90 on -X side, so that the pressing. roller
32a 25 opposes the edge portion of the glass substrate
90 and . the . notch formng cutter.. mechanism44 is

- positioned.at a side of a startlng position of

formng a scrlblng line,. which® Ts at the edge MD030

portion of the glass substrate 90 on -X side. 30
notch. formihg cutter: nechani sm 44 i s noved upwar.d by

‘an air_ Next, C?t_{\e Jressing_rol lLer mschanls
he

dowitGaPanLgH Preseriytr GNEP 1395 Th &c‘f%ggﬁce portion
uppeorsudf agethté btbetytassbsubste aten I0e whtdvented.
predeterm ned pressure. The MD030 cylinder 44c for -

nmovi ng upwar d/ downwar d- Next, the first upper unit

. -30a and t he<Belcondnémwwned> unit 40b are slid a
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“not

.predeternined. di stance in the scribing direction (+X

direction) in order that a notch i-s formed at the

starting pbsitrenlidiis or pemgpracsérviebvhgwl shewiny a mutting

gl aﬁ? SHRELE AR o RY nN LIS RORLL LR o%@h@&vr%@%n@:%rﬁrentlon
Rg cutter nechanism 44. Asa result, "the notch is

forned ‘at the starting position of scrlblng for the

gl ass substyrater90Dy o heredge POBYI SRcwi V%a.n Brdeing unit
notgh form ng cutter nec?§n|3n144 10 15 en t he

B and Fof B WY o it Bkt et wilpkd T SRGt FULging jppparatus
st askétgd PG td ommedd freei Ny &F Seid bhRgs drtheinddreion.

~the notch form ng cutter nechanism 44 of the second
‘l'ower unit 40b noves downward Next, the second | ower

uni't 40Db i sTisd bdeahiihposi tiddnertl sirdibn thatuan iogtdmralratus

X1 2o 8h- NG LS ELLBERILLE FRd Al 00 - B0L1Caly SYBL B4 uaes

mat ¢ e’ not c e firs

‘sl & fie stthepwed thag %Q%andmsechedsmiduup’p@robzo Thetfirst
30h, 5. 516k f 3R the 1WAkl PHcPRSLLL PR SHEM thaled6hs sm 32,

the first auxiliary roller mechanism 33 on the pressing side
~ and the second auXJ.lJ_ary roller mechanlsm 34 on the pressing
" side of the breaking unit 30 accordlng to Embodlment 1. The
':_second upper urniit 30b includes a laser_beam/coollng _wat'e_r
're'ceivi_ng éection 35. Since the laser beam/cooling .water- )
" receiving section 35 prevents diffusion of at least one of
a laser beam and a cooling medium, thereby improving the.
eafe'ty of the cutting apparatus 100, 'The first upper unit
'30a and the second upper unit 30bare respectively separately -
| slid along the upper guide rail 12 powered .by a linear motor

- mechanism.

The scribingunit40includedinthe cuttingapparatus
' according to Embodiment 3 of the present invention includes
afirst lower unit-40a and a second lower unit 40b. The first
_ lower unit 40a 1ntegrally includes a flrst auxrllary roller

" mechanism 4_6, a substrate holding roller mechanism 45 and |
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15

center portion of the I aser beanicooling wat er

receiving ‘section 35 in the sliding direction match

the optical axis -of the laser beamirradiating

‘optical system43.. 25. In the_case where the cooling

nozzle is novable along the séfibing line, the MD030

.cooling nozzle is noved along the 'scribing line..

Therefore' a scribing condi tion. can be. set according

o the mat | the brittl bst
1S Botr PR tney Se e G A0pf e oBFLBing unit

f or ADngcaosdingi ng Finhedomethelgl dBise sshstmdtowdr bynit 40b
t he r e

b pOBLEL, 9T L08, S Leic 5 Dl LOCLDE 6955 MAY 4 ana
novablesait heamelras@xavgng m@@is@abesmtemaﬂ-? anCiqga cooling
means -ang; Lheg£ 00k, ggg@mo%% HHiEMd@FHH%h@EeEBﬁd lower

starting osition o ormng a scri bl ng I ne
| aseribed |¢¥%Mﬁ%ﬁnﬁﬁ}%ﬂﬁ%¥'é@@aéaGGéW'ﬁélérééoﬁgethe lower

- co- ahhseegallhtseﬁ%@rea hgy SET 1 bhagr| hdLot Smaskar ad®l v

formed along the " Iine on which a. scribing lineis to

-be formed. Figure 13 shows a state in which the )
optical axisnofntdendmser, beamridinaditat tAg Bpeakahg unit 30

system mat ches t he, t d th t ti o
o Rl TR GPrBEAPCEbH A Ga: PR 0 Tesd OPRGTSBRE TrPording

35 ta EmboshménmgSerEctm@npnaseheslthntdphicahiam@garatus
of the_l ser geanii radi optic sle 3
NextP e ¢ % Se uph%? unif&éif%ﬁékiig se on?f1 ?@?ratlon

15 GortbdAdbk ane sed aiccogyinglyr oni pavteasingtdenditions for

SCriBL0g, i bEELLED 4 i%fcslﬁg)@ratég LRInd Neetected.

scrirbing l'ine s forne e frradi ation of
|l aser beam and the spraying of :the cooling mater 20

Next, Whidfge S 1415t ARRESS %%EtE%ggdaﬁ@n%h§ §§@Qﬂgne:as

‘lower unit 40b are slid to the maiting p05|t|on

B mh,Ehoselgor to Embodlment 1.

20

25

'Iﬂijmzcutting‘apparatus according to Embodiment 3,
when a SCribihg_line is formed on the'glass substrate 90,
similar to Embodimenf 1, the first upper unit 30a and the
second lower unit 40b are slid from,the'réspeCtive_waiting
rpositions and moved_to'the_side'edge portion of the glass
substrate 80 on -X side,'so that the pressing roller 32a
cpposeS'the edge portion of the glass substréte 90 and the
notch'forming cutter. mechanism 44 is posltioned at a side
1of-a starting pcsition_cf forming a scribing.liné, which

' is at the edge portion of the_glass substrate 90 on -X side.

Next, thepre551ngrollermechanlsmSZmovesdownward
and the pressing roller 32a contacts an upper surface of
the glass substrate 90 with a predetermlned_pressure. The’

antch:erming'cuttergmeChanisni44:is_moved,upward by an air_-'



at a side of the starting position of'forning a
scribing line, the first upper unit 30a and the first

“lower :unit 40a  are slid in the sane direction. At

the. starting position 25" of forming a scribing
line, while the pressing roltef832a is pressed ~~ MDO3C
agai nst both sides of the scribing |line, the ' '

substrate holding roller 45a is pressed agalnst the
1 owner surfaég of the. glass substrate 90. 30
wheRY bAPEENE™S

éé&h&mu@ﬁét1tWﬂ%¥@ﬁ§9W§warehe Ntttstthe First
| oneppeAi hnﬁ’s@aBBEeaﬁEI dhien sey-Relr Qoweat vend Mobthersamaid a
dlrecélon é irection) as th SCFIbI@g_dIr cti oE
t hePHPASECTLIBEE r 'S GG BPoKEN alPSHdERY s BTGP ¢
I [ nea.bgcaipﬁesm g +thMP03hdotic el safphrived by thwe starting
essin 32a of t he .fi.rst uppe it
PheDetb PR Eathtng s Srar ieh SRR or Lo 88 Mbotrate
un| by 40nediymipart tan ﬂﬁatoibfthtemo’abb\f@rdesa theder mechanlsm

"'Enbgg'n?gga%é%%ﬁrdn hBtEhgﬂg?o}éedéﬁmgﬁggqggkﬁﬂgp051t10n
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~The first lower unit 40a includes

Flgure ew show ng a structure

br eeki ser Uning Forakbicagbess tﬁlﬁg«st@?ﬁte AP provhederrigs portion

t heggalt £ Engnd 0, 2PPAT B AS: AF AL S g ho-tEbadi nent 4 of
t he present 1nvention. The scribing unit 40 in the

cutti-ng apparatus according to Enbodi nent 4 incl udes-

a first | owghetrtht ABa&h @B@@n&.&ﬁ@ﬂdhkpgﬁédéﬁefmﬂ?@d length
rst auxiliary

¢ o 1 er U CHAT SHUE04 TagBe O al 6THORE, P T or s 11ne ) then

- mectigdi s 4D Bithia s etone ramechiat ymr 48| ef  tieeheriard lower

47 of ., thesscribing unit 40 accordi ng to Enbodi nent 2.
Ikt 5F0R é&ﬁ%ﬁgﬁ?ﬁﬁﬂa it 40b-includes a scribing
cutter mechani sm o — :
Next,thesecondlowerunit40bisslidandpositioned'

.s0 as that an optical axis of the laser beam-irradiating .

- optical systent43 matches the notch. After the first'upper
unit 30a is siid to the waltlng p051tlon the second,upper_
-unit 30b is -slid from the" waltlng position ‘such that the
center portion of the laser beam/cooling water receiving
éection'35:in the sliding direction match the_optical'axis

tof_the laser beam irradiating optical system a3

Inthecasewherethecoolingnozzléiéﬁmvablealonq

 t the scribing line, the cooling nozzle is moved along the

'scribiﬁg'line ' Therefore a scribing condition can be set'

" according to the material of the brlttle substrate

:Anotchispositivelyformedatthestartingposition
of forming a scribing line on the glass substrate 90 by the
notch forming cutter mechanism. In the case where the notch

formingcuttermechahianisintegrallymovablewiththelaser



48 which is separated fromthe first |ower unit 40a.

The first lower unit 40a and the second | ower unit 40b

- are respectively separately slid along a | ower guide

rail 13 by powered by a I'i near notor nmechanism In

- thi's manner, according to the €8tting apparatus - of  MDO30

Enbodi nent "4 of the present invention, an apparatus
operation (operation for the, scribing step and

~operation ..for: breaking Sti@% according to processin

ConBP BTG FHA L DR AU B (1 @ e ST RE i BB eY! Tozmed

- cangzbetsel getedinFhgo ot Besnsbrucbuhesyf ors Evbothigrening, and

.are the sane as those. for to Enpodi nent 2. - $1 NMD030.
In BHESERITHY  Apparat iR 2EE6AG P 3L ENBBUFTATE ,Ta?’l%g_ned-
whenhtherseel bitg skiriping foieded aacthetglasrmed along the

substrate, 90, fLsL. the second Lover unikoA0hsis
sl i 4 FFofft HE* i?iﬁ% tposPt ol wht ch”i$%a ‘one” edge

portion of the lower guide 5 rail 13 to the starting

positi an O pLORLIgs QRGH 1 G Juen WHALRNCHS Gbefoan axis

si.de edge o ss substrate 90 on +X direction,

 so phathe lesercbeandalradin Wew optikelseysmmdcnetehes the
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NMeCREREE M8 PPRRSES 18- S1 A birNdh POSEL L BRARY cbRLANBGvater

a scribing I'itne. A breaking unit 30 is slid as well,
‘so rhaeivhegpression 3 in fhig &l id2adofiraet bpRdRt hghes the

uni $,89chs PESEtiORAE 3058 bRamOPPOSRikbEn§UWdeIcal system
whe tip 48a (see Figure 15). Next, when the breaking - _

- unit730 and the scribing unit 40 are slid in -

synchroni zation in the scribing direction 15 (-X o
direction),_the essin ol ler and t cutter wheel :
Lip 48a ar ' TREpabE VET S prEseed apa b SR ispapcond Lover
surfiate 48hd @rd omeveduihaceyrofhidiel g tdiss sibsthat escribing

Al ) : (L , N _ - _
a O&Q_r claigﬁi(thl-g( cllgl.eec?%%onré)d,l gﬁ %}ﬁae@g?g%@rki%q)nlg:ﬂeﬁgg% formed

. a sCribinAg

ass substrate

- along the irnedigtidge elithe 2bagei necamn dred g iﬁétjf)ayif_lg of -

- 20

25

30

“the cooling water.

Next, while the first upper unit 30b and the second
"lbwer.unit 40b are slid to the waiting position which . is
at a side of the sﬁarting position of forming a scribing .
line,:the-first upper unit 30a and the first lower unit 40a
. ére'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
. substrate holding 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 by a--pressing



Next , the'second | ower unit 40b'|s slid to the sane

' dlrectlon (-X direction) as the sliding direction so

as to ‘be positioned at the waiting position, which is

at a side. 25 of the glass substrate 90. 30 Next, the
first lower unit 40a is slidb&ow the. pressing ~—~ MDP0O30
rol l.er 32a of the breaking unit 30 positioned at an

end face position of the scribing line, so that- the
preSS|ng rol-l er 32a and the substrate g Idlngr g

452l BppEsP RS SThERe VR ETE 1 HE Jrds S rsThBtHaldeo 1rSt upper
t hepgbet 3@£nng +82. suNE@ﬁQtéZBoB@mgolmﬂtlreai dSaobdi tige first

ol 45 h. ot h th | bst r at
10 Lt Sopogs cach pLer D Lhe GLasssUbsLiale e
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andemnbedsmnbstr ates ShéwhdingFighteri45a contact the
gl ass substrate 90, a first auxiliary roller. 33a on:

‘the pressing side and a second auxiliary roller 47a

respecti vel yExlord sregnt > gl ass substrate . 90, and the

first auxiliary roller 46a noves upward. The breaklng
~unit 30 and the first lower unit 40a are slidin 10
synchroni zat{@owre 1% A6 sppoINt eV ERW edtavomyg /xstructure of a

di rﬁﬁééﬁ’ﬂﬁ uthttjUaaﬁg %L'&ﬂgaﬁigf 861+ a0 Mo Ne LUk b8k cutting
% 8a. The second auxiliary roller 34a on the

pr e%@%@a%va & CCRB B IdsnimRr d Bt é&nﬁ Lle presend gyention.
substrate 90 after 15 noving to-the vicinity of an end
face portion of the glass .subgirate 90 on -

Accor di ng 't tﬁSr&BgPPndnﬁﬂbagét&?cﬁﬁ?e§85ﬁ&Fﬁgqﬂ?aratus

Enb@d@ﬂf@iné-tﬁ I dinesentd iinvénideena $heatt hewer unit 40a

br eaki 20 30 fi 4
0! A AL Aol Ly 200G e, ThES (e QU ol Ly (080 et udes

neire i ng. I €sSi
rol 4 efi3%a auixs Isequenti abt yneqzhassﬂml ndar otlat ede Updimlding

bot . zr?i?]? R nqrgan gg %szas L cﬁ]%u}%l&% rbhee8lfSthanism

substra e substra
47 of the scribing unit 40 accordlng to Embodlment 2. The
second lower unit 40b includes a scrlblng‘cutter mechanism

48 which is separated from the first lower unit 40a.

~ The first lower unit 40a and the second lower unit
40b are respectivelyISeparately slid along a lower guide

rail 13 by powered by a linear motor mechanism.

" In thls manner, accordlng‘to the cutting apparatus
of Embodlment 4 of -the present invention, an- apparatus
'operatlon (operatlon for the_scrlblng.step and_Qperation

. for breaking step) according to processing conditions for:

"pivariouS'brittle material substrates can be selected.

The other'structures_for Embodiment 4 are the same

as those for to Embodiment 2.



hol ding roll er 45a;, so that the glass substrate .90 is

cut 25 along the scribing line Figure 17 is a front

vi ew showi ng a structure of a 30 breaking uniit 30 and

a scribing unit 40 provided in acutting apparatus
accordi ng to Enbodinent 5 of-tH& present invention. |MDO30
the cutting apparatus accordi ng to Enbodinent 5, 83 '
MDO30 ‘a nozzle section 42a of a coaling nechanismin

“the scribjn% unit 40 accordlnq}to Enbodi nent 1 is
B

‘slidable in

HdSPREFRRY SRREE T Hha6FOrRENE TS Efﬂﬁgdlment 4,

' unlhhéﬁ-ﬁ&@%d@ﬂﬁﬂn@ 17pe The orherd oft tleiqies Eﬂbstrate 90,

dinent 5 are sa as those f to E diment
garﬁgnt %e =h Nelehal qqmqﬂquéﬁ? i Fg? Erog the waltlng

preﬁssmglbﬁlWEECBZ&SOétt@@ebé@@klp@rﬂﬂ®m 30 tlse prassedyuide

_aga|nsify?qf%9$er suréﬂ&f of. ;2,9 ass gqpstratesggﬁgfgs line

FIgU? ere ore, ortlons on SCri

I|nehushﬁ@ﬁnedsbda@dghmmmaeglaﬁaﬁqb&ﬂnameQbe+Xdlrectlon

.'.Sec%b%ﬁaﬁ%?cﬁ%tgp%h%%ﬁl @FHththé98E§g§hﬁ%d%ﬁa}ﬂgEHanlsm

I'S sequentla raye
por#Bcngxmhﬁthhhaw@aqﬁya@tb@ﬁ@tbynﬂwéf@ﬁ@é@@ﬁ@Sﬂéﬁbéﬂ@'llne

of ihg REESSLNGLL P! 261328 1 Yhen fbe) ool i figh Ml Phifessing

-sprayed onto the vicinit of the portlons which are’

10

i rraat heedPHY of 1P TsedHna N 120300761 BASI tioRed SO as to

L.Spray §SQYth@ec§@@étn@h@@¢efﬁ$84®£ntsgémmﬂ@ﬁﬁb 15)

Therefore; ‘a vertical crack ichis fornmed fron1a

~ lower surface of the glass substrate 90, by the
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irradi ati ormett, Whenlt&ﬁ‘@brbﬁhmlgﬁﬁiﬁ‘dﬁﬁoSamﬁaythé]gcmﬁbﬁhg unit
war d. and. re ches n.

t
pptd S TRk o e gt T Bt AL S et on
t he( gXadsresubsmratEh@Qpras$1ng|rplh@rsandethﬂwﬁutter wheel

“tip 48a are respectively pressed against an upper surface
‘and a lower surface of the glasé 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.

(llne 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 waltlng p051tlon - which.is at a side

of the glass substrate. 20.

Next, the first lower unit 40a is slid below the

préssing roller 32a of the breaking unit 30 positibned at

'anendfacepbsitionofthescribingline,sothatthepressing
" roller 32a and the substrate holding roller 45a oppose each
_chér with the glass substrate 90'therebetwéen;

' Figure 16 shows a state in which the pfessiﬁg__rolleri



as Enbodi nent 1. scribing. line reaches near the upper
surface of the glass substrate 90: Therefore, the.

gl ass substrate 90 is According to the cutting -
appar atus ‘according to Enbodinent 5, the vertical

‘crack formed right bel ow the -8284 - MDO30 positivel 'y MDG30

cut after the breaking step which uses a roller
accordl ng to the present application. <Enbodi nent 6>

ghe cutting apparatus. accordi ng Igo Enbodi ne
the B

PP STEhE UPRFERTRIM L ieh To &y APRPPR e @%PF@W with
on the glass substrate 90 byeidectwbéer wheel tip 48a,

.a pressing force of the pressing roller 32a with

respect to 10 the glass substrate .90 is.larger than
that of theNext| ehiletesd pﬁ@ﬁsmglﬁ'oﬁ_éeme‘.taa todtthe substrate

o S5y Q0BT AL PO EDn k02 PASSELIR L0 2008 o i

unl resse

| _subéstxaleaﬁﬁ rbhlehi §3nammerthemlene$$1€n<gl agse and a second

- subsisate, 203 seubel AN IOk LLne, LOcE IGLENM s rate

utter whe e vertical® crack

| Ti g-‘h@ breshdviEteh o dgesrti @uﬁguuaﬁ@ aeildeds 468 medeR wpeard. The

10

Cin ThEE r%%‘ﬁ"ﬁ@r%nﬂ S‘if’nt ag alensq
‘substviate t90.the gurcéni8yi sfarvleem i@lm@rmbufctabhyof the glass
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UpQ§Ee§H{ﬁ€C@n£% ided asse f&%@%ﬁﬁ@%@rggnﬂtt@0£h§re slid in
| ass substirate 90 bent downward. - In the cuttin

.app%m@%ma%%%tm%gl@ ot EnRRAGRS 193 BRFBFOR et Hssgtion)
i Nvent 98, sMheri Aded SEEEPi W by Nenéd Scd Ofdediiyet heip 48a.

irradiation of the | aser beam and the spraying of the
cool ing water, the glass substrate can be bent

“downward bm@se&smgadmJm:@sSbmgetcﬂ4aer>na-2m pndsblﬂag side

auxi | i ary roll er on th SSI gét%l, dseHib rOthledegb_ after

show rggture , 3 . Cutting apparatus
acc%\%}y &?é rrb%%l rr}énstol The cutting apparat us

accordl ng to Enbodinent 7 is

_Accord1ngtx1thecuttingapparatuscorrespondingto

Embodiment 4 of the present invention, when the breaking

‘unit 30 and the flrst lower unit 40a are slid along the entire -

;scrlblng line, the pre551ng roller 32a 1is sequentially

. pressed and rotatedfupon 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'52

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

apparatusaccordingtoEmbodimentfjofthepresentinvention;

E in,the_cutting'apparatus according'toLEmbodimént 5,



-t hi PRI SGRit oB3l

- used for cutting a bonded gl ass substrate 91 for which

a 85 - NMD0O30 pair of glass substrates 90 is bonded.
The cutting apparatus accordi ng to Enbodi nent 7
includes a upper guide rail 12, a first upper unit

51, a second upper unit 52, a.%%le upper unit 53, a .MD030

lomer guide rail 13, a first lower unit 61, a second
lower unit 62 and a third |ower unit 63. The first
upper unit 51, the igcond upper- unit 52 10 and the
_ Chaft aehbHn g e ifher G fEribing

:rai hni2 maagokelﬁge& se@gﬂlatnehy §|1|sdQDﬁéQabféa_ hHe f:hé&illdlng
0 unj t the s on 0 and Jjthe t

FrefFion SErhe & cRaPaCHAt s o PN ﬁé%ﬁ.  ihebther
13 sarﬂStmﬁeeachEMMbdmm§W§ﬁetgsshﬁdabtbosésofmeEmhqdlment
upper unit 51 includes a pressing roller mechanism

5la;"a first auxiliary roller mechanism51b, a

~substrate holding roller nechani sm51c and a second

auxiliary £9ldh8omehanissm, Bl o B]ﬁl%%ﬁgs'lqglarg%lférmed .

10

15

~nmechani sm

. 5
RS 0 L R S BlG s padl

e Sane structure das t
t hepprestingolderet2aet hasikrralgmy uni kG i ¢ sregpperagainst

uni &y, 309 &€ QLM NS I3 %”BQQEQEQEb§traIEegﬁ|(§ée Figure 17) .

auxi liary roller nechani Sm 51b has the sane.
st rHeexe£o%s, (IR FHianst OBUKH FarySFBEP R nelaRFshy3ged bend

on g¢bgnwPF@ssing side in the first upper unit 30a
~according to 25 Enbodi nent 3. The substrate hol di ng

rol l er mechanism 51c is. provided between the pressing

“roller mechasntsmtikanantlet Beckibat 42axoki iy Sdﬂibﬂng unit

b The, subst rat.e holdln? roller m
8rse$Pent %)ayed

hol chi g thel pertiechamiisih 45vadsmdberg ttioy meaqbeel$mgtforce :

pr rovid opposite to the substrate holdlng

3. Tp }Zeegpepgsgﬂg‘%lfﬁyefoﬁaer mechani sm 51d i s

20

25

roller

When the coollng'water is sprayed.onto the vicinity

.of the portlons which are irradiated by a laser beam, the
portions to be sprayed by the cooling water is bent downward.,

_Therefore; e vertical crack ‘which is fermed,‘from a lower
surface of the glass substrate QO{Iby the irradidtion of

theiaserbemﬁandthesprayingcﬂfthecoolingwater extends

.upward and reaches near ‘the ‘upper . ‘surface of the glass

substrate 90

'-'Next theglasssubstrate901scnn:1nthesamemanner

fas Embodlment 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. 901'.fTherefore;' the glass substrate 90 .is



“mechani sm 51c with respect to the pressing roller

mechani sm 5la. The second auxiliary roller nechani sm

- 51d has the .sane.. - 86 - MD030 10 structure as that

for the first auxiliary roll er mechanism 51b. The :
second upper unit 52 has a strégkture in which the MD030
second Iomer unit 40b according to Enbodinent 3 is
inverted .in a vertical direction. A cooling

-nechanlsn152b a laser beamirradiating optica

| syspeni BRec BN RETE FBPIPFRRAELRY SCeThBd e SAPSRY Toller

ar e, provhoed t9 thisppsdent f4omihe-sidde. of the
first upper unit 51.° A third upper unit 53 includes a

| aser beanicooling  water receiving section 53a has a
simlar strucths@ident het for the second upper unit

30b according to Enbodi nent 3 does. 15 The first | ower

unit 61 has a structure in which the first upper unit

51 is'inverimdjkncmetthgaéppmmhtMﬂiaumunﬁingmermb@@Sment 2

A P5EO0 AUELLLAL Y LoLLeL, 1ol S AL 3y 856110 sormea

3 .rreccbuantlseen@]l@sanﬁulastratBQ Wy i terey okt Wi‘ﬁﬁ'ﬂarﬁ@n“a a
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2p¥g ?ﬂ§u§§$ éqﬁgt!Q1FQb§595 eEoﬁﬁgg]ﬁﬁﬁ sige Mspect to

rary ani sm 51b: The second
| oviele uml as 25 ast e st n99 a¥s skaugrridiay thaatof ding (atter

second.] aved pnid AQ%&%C%%H@ 0258000h 88P5£259@ vhen the

cool i ng nmechani sm 6

I aser bean1|rr%gh%t|n%
OptPERTS1RG SPAAPER2HAE TR HUIRA: ¥t HhG At § Br ossed against

.mechapksy 634 §ﬁ§st9£@éﬁl ded |Iht'l‘ni133 fdeted f Offerd Rthe glass
"side of the fj ower

it hi rd_upper
is THREFIRLP | &Sv%?ﬁ%%f?] ad%@ﬁ’&tt 8n51n%hfe° PE* F%ﬁ%SbY the
uni ¢ubBet Nehewlest Bp d@sertibeand:conid ng-matlerright below the

scribinglineektendstoreachtheuppersurfamaoftheglass

substrate 90_with'the glass substrate 90 bent downward.

In the cutting apparatus according to Embodiﬁent 1
bf'the present invention, when the scribing_liné_is formed
by the irradiation of the laser beam and the spraying of
.the céoling'water the'glass substrate can be bent downward
-by pressing the pressing roller 32a and the auxiliary roller 5
33a on the pressing side, prov1ded Ain the breaklng'unlt 30,

| agalnst the glass substrate 90.
<Embodiment 7>

Flgure1315eiv1ewschematlcallyshowzngastructure

_of a cuttlng apparatus according to Embodlment 7.

"The cutting apparatus achrding‘to.Embodiment'7is

“used for cutting. a bonded glass substrate 91 for which a



The third lower unit 63 has a structure in which the
recei ving section 63a. -.87 MD030 Figure 19 is a view

for illustrating an.operation of the cutting

appar at us- accordi ng to. Enbodi nent 7. Hereafter, the
operation.of the cutting appar@ us according to . MDO030
“Enmbodiment 7 will be described with reference to

- Figure 19. A scribing line is formed on a | ower glass

. theP3éri BEnglReResuPFESRTeR N

-netﬁ88°8? ?Qﬁ?ﬁrﬂf

substrate 10 of a bonded sug trate. In _order to form
t hF rEord%@r unit 63 is
slid to a waiting position, which is at a side of an

end face portion in a scribing direction see
T6ca)) . andTiRoPRAFiBr SPRAZSERFbPRGOTIAEY 30 MRHHTent 7
on hh@lhﬂ@@ragﬁﬁﬁérsgbﬁﬁéaiﬁllby2usanglthe seeendunit 51, a

ower 15 unit 62 a u er unlt
Crlbphbr? g?ﬁeaa%o¥%r guide

- et hed1of3 f ar Miingta lserirbingt Glrua(aeddnﬂ gloaeg unit 62 and
_substﬁgtngQOQg§OBQ%ggg%o Enbodi nent. 3: Next, first,
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scriBih
‘scr Bbi Age| hfea@Red heo | Ener1gh@ssosihstrai . 1Nexd ,as to each

t he®t | ower ™ uni in the upper' 20 unlt 50 .is.
slid to a waiting position which is a side of an end

face portiopyineas Jgﬂgk(ynl%ptuontﬁ%GEeEbQHr@p%@r unit 52

(b)) the scrlblng ine Is formed on the upper ass

'subg@ddﬂéﬁt@yrﬁguﬁgerh@ns%é%harap®%¥a%%$@152tbﬁ PReeT guide

uppghiynid $802anth ke Egbégak@ s WH4b B3, | Phe first lower
t he. Iomgg}unlt 60.. This nethod %%of formn

i 1 $SRE%s ARECES B hE FRaRst ToF Fgftﬁiﬂnlgowar unit

whi] e. the SeCf nd rfg lun|t 52 is slidto a side of
t hePEhF PR THpetY B3319f a wai ting position which 30
i's a side of an end face portion in the scribing

direction, qh €& ;S8 ngpleg\ger H%f %[%1&7:1@35' Eﬁ?igsgmﬁ?dlﬁdler

of the thir OoWer- un i'ng pos _
i's meshaeish 2baena faniianXJknﬁrylH¢kﬁ%mwm¢ﬂh§plsm 51b, a

di rgﬁﬁégpa‘éec‘ﬁglﬁ %jrreolllge(rcl)le\;cﬁaﬁ?lsm 51c and a second auxiliary .
‘roller mechanism 51d. The pressing roller mechanism 51a has
the same structure as that for the pressing roller mechanism _
32 in the first upper unit 30a according to Embodiment 3.
The- first auxiliary ‘roller mechanism 51b has the same
structure as the first auxiliary rolier me.chanism 33 on the .
pressing side in the first upper ‘unit 30a according to
_.Embodlment 3. 'The ‘substrate holding ‘roller mechanism 5lc
.'_J_S prOVJ.ded between the. pressing roller mechan:l,sm 51a arnd
- the first auxmllary-roller mechanl_sm_ 5]_-b. The substrate
. holding roller mechanism 51c has the same structure as that
‘for the substra{:e holding roller mechanism 45 according to
_ 'Embodlment 3 Th'e second auxiliary roller mechanism 51d is
'prov:l.ded on a side oppos:l.te to the substrate holding roller

" mechanism 51e with respect to the pressing roller mechan_lsm

Bla. The second_auxiliary rolle_r_ mechanism 51d has the same. '



. 88 - MDO30 first upper unit 51 and the first |ower

‘unit 61 oppose each other. At the same tine, the

first auxiliary roller mechanism 51b, the substrate
hol di ng rol | er mechani sm 51c, the pressing roller.

‘mechani sm 51a and the second—a&&|+|ary roller 5 MDO30"
‘nechanlsn151d_respectlvely oppose the second auxiliary
~rollers nechanism61ld, the pressing roller nmechanism -

:;61a the substrate holding roller nmechanism 6lc and
t heSEFRSEUTauss IGharty frsl Hee TMgcHani&hie#bYahtl AfE REpnisn

respgstively connected to the bonded substrate.. The
first upper unit 51 10 and the first |ower unit 61 are

- slid in synchronization along .the scribing line in

sub

the scri bi nghéi s @ediduprAac arding2t aaEn‘aoeitﬁantui’eoin which
resent l.nventi on,

h
s B Rt R s 40P RE e ot e er B 5 g pvertea

of i hea bondeidt gl @dsesubistr.at 2 éﬂomrnqmnaahamlsbySEhe a laser

preg%'@?gr0|£%%lg§ &%ﬂf%%%@%@%&?Eﬁugﬁuf§Sok8HQﬂxéﬂfﬁ$%utter'

rate’ i's cut alo

i”scrmbchgnlbanZdVWﬁﬂ1Hﬂﬂﬂldﬁdﬂ%@ shisherderi birng thﬁeSlde of

“ 10

f or ppd 9Er£Peu%#$ Eg%agf substrate are pressed by

the pressing r mechani sm 51a through the .

upper gl ass substrate the lower glass substrate is
cut al ong therSeld Q{oﬁgﬂdr{& SBULABEEIDE @ 1a¥Berbddie/ cooling

upper gl ass substra

e and %ge | oner gl ass substrate
ar e"eEEr H9Re o destbers

has ﬁ.m@oalba%@ﬂrﬁeto that

B secopd +rauxétbid Yipheld ©f 1 freobait sor diktly apderdidted fmdrst 3 does.

15

. roller mechanism,Slb.

e

30

auxiliary roller 25 mechanism 61lb at a portion-ahead

of a scribing p05|t|on in the scribing direction.

Ther ef ore, mheﬁi&achl@&ethﬂuﬂﬁﬁibunga.$tn@st@neuhewhlch the

upp ass_ subst.ra .and th S t
g?ogtlnﬂg%%urrengg o cﬂyer ngs g%g@ﬁ?ésgga ﬂ&gfaontal

|s ©Leaehied55|nkesanou@neuesiaayyf@pdéedo@§QMﬂnhmm151d a

F ggesgfﬁ%% 1dy0 &&%a*m%ﬁ%ﬁubﬁt%éﬁsﬂegtéeh@wh@@ roller
- Fur h

er nor e cut upper ass substrate and
mechanism 6l¢ and a flrst auxiliary roller mechanism 6lb

'areprov1ded1nthlsorderfromthe51deoftheflrstaux111ary

_ The second iower unit 62 has a similar structure to
o that for the second lower unit 40b according to Embodiment
f_3}  Acoolingﬁ@chanian62d,alaserbeamixradiatingoptical

system 62¢ and a notch forming cutter mechanism 62d are

'.providéd.in'this order fronlthe'side.of the first lower unit .

61l

The third lower unit 63 has a structure in which the
third upper unit 53 is inverted in a vertical direction.
- The thlrd lower'unlt 63 includes 2 laser'beam/coollng'water

_rece1v1ng sectlon 63a



~cut |ower glass substrate prevent the bonded substrate

- from bending since the first auxiliary roller

“nmechani sm 51b and the second auxiliary roller

nmechani sm 61d hol-d the bonded ~substrate. As descflbed

- above, the bonded substrate is87efficiently cut by  MDO30

using the cutting apparatus according to Enbodi nent

7. According to the cutting apparatus of Enbodiment 7,
- 10.a pressing force upon a second surface of the

bonded. substrate, which opposes a first surface of
the bonded sufsteal®,id 2 vimwalibe allongtrheisgrabidgeration

l'i-ne _f or med on the first surface of the honded
Lunstr SbEeSrRhirabbh P e o p PSS nabo 1S BRGEfment 7.

‘substrate is held In this manner, while the pressing

_ the first su

10

force 15 i syupyed: gl ong,d fgg;&gedlw%é L8 LOLIEA; Olbparatus

subst rat e,

pr essragdingceo iobesligientthd wekbrie d@@ﬁfra@@dofflthereference
bondgdrsyhstr abe which opposes the first surface of

the bondéd substrate. Therefore, .a bendlng noment

:mh|ch is generated when the scrlblng line is fornmed on

the. .20 f |J_&%‘§cr3_d}!ﬁf eipé itsheobaaded §L!lb§$élab@a@@dsubstrate
mhlchd$OS|t|veI extends a vertical cr

ext &h PﬁnﬁﬁgnﬁgﬁétgﬁF?acékbprgﬁé't?|ﬁ%ﬁm- ﬁeglPﬁﬂg‘llne
t hert hteknesstHi Fecidway ohitES bended tswsh&aﬁegqamltlon

" work. on the brlttlefgubstr??e to ut the b
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EEYY

SubSPPap 45 hr 8o BF 1SR FrERe T L ofi g i ing airection
strMSEHrﬁlgﬁre bﬁéak)ngammlthefEBEWEkzithnlinrmplngtllne is

40 s Q%‘i’ngjcﬂ? 1'%%.9%“(%1&%% F%B@%Egkg%f%%g%i ‘s%cond_ lower

Enbo I'nven ructur
forunhe %ﬁndn@@pt@arrdt uspaccuoridi R§.- Dois rrm@@@i 06 forming

- Ermg%'c&%ané 1417 1B RANE 23 st nbLhoETROAL Ry 4 scribing

exce
llne on the glass substrate 20 accordlng to Embodiment 3.

Next, fifst, the third lowér unit 53 in the upper
unit 50 is slid to.a wa_iting position which is a side of
an end_face portion inas_cribingdiredtion ('see Figurel9(b)},
the scribing line is forméd 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 formlng a scrlblng line is the same as the method of form1ng '

fa scrlblng 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
is a side of ah end face ﬁ)ortion in the scribing direét'ion,
‘the second lower unit 62 is slid to a side of the third lower

' ‘unit 63 of a {vaiting position which is a side of an end face

' p’orti.on in the scribing'dire_ctio_n _r('_s'ee Figure 19(c) ) . The =



that the cutting apparatus according to Enbodi ment 8

uses two breaking units 30. . 5 In the cutting

appar atus in Enbodi nent 8, when a scribing lineis
formed.on a gl ass substrate 90, a pressing roller and
a cutter wheel tip 48a are respBetively pressed and MPO30
rot ated upon the upper surface and the | ower surface
along a line to be cut (line to be Scribed) Ther eby,
a 1Q.scribin for d the ass_ s b rate

o $1REh R T 51 LRIEE 9.0 Gl AS RO Bhoce cach
At bhbesaneAtthesambadmaﬁihé@mestamku14@amﬁbkﬂenmechanism
bel gy, £ . s4Qi
whi o a S0 B E oel Ad  p REASL0s S, hreasing
scr rbilhgrl inrsharsiesnt hAlat Ifencbr ébsu reeeold epug2diany aroller

'SUbEEEﬁaﬁlgfﬁlﬂ'd}_gesrﬂgdﬁrvel% %ﬁe%@%%n%&ﬂ&rll\@rat roiler

the glass substrate. 90 therebetween _
pr e88FRgDE 61 dlB2atmdPERESsupstiRer hseahayls®l BdR, the

- 45asapereantacicdiig t b1 gbasmedRstiad e61ca ddd Skhe first

10

auxiliary roller_ 33a on the S| side and ‘a second
g %%e f?v%%

auxfPiaty2F 8l Fetlayaiariairs A HARF TP He 7oLy

--gIasSnnéubsﬂmaiehQObémmbﬁlsﬁbsﬁraﬂé aUthlfﬂbst(Mﬂp@&'@ﬂlt 51

t he si-de a 12 first auxilia roller
yoaeBr S L PeER ot b A ik SHa o Sy Bk obdefl gpatons
90. tHhesthhkn@glumetSnSﬂheamdrimmmg|dsre¢bM@m unit '
40a are slid in synchronization in the sane direction

“(+X direction) as the scribing direction by cutter

' V\,heel tip 48ac30dime drdimgod onEnbddp fepite Brethat invention,

15

20

25

.30

ev?l?]%ﬂgbg@ﬂnélélec‘s r@f!eﬁh e A oG, £,N¢ SGId Bidgdd N6 WfHel @ipper

t he means and pressing means oppose each

ot hekasp thuks ette Pé %laséatomke@l giagpogppstrate 91 is pressed

"~ by the pressing roller mechanism 6la through the lewer'glass
_ substrate,theupperglasssubstratelscutalongthescrlblng
" line. When both sides of the seribing_line formed on the
lower glass Substrate are pressed by the bressing roller
mechanism 5la thrbugh.the upper glass substrate, the lower .
"glasssubstrateiscutalongthescribingline Furthermore.
'-when.the'upper'glass substrate and the lower'glass substrate
are cut, the bonded substrate is pinched between the second.
aux1llaryrollermechan1sm51dandtheflrstaux1llaryroller
mechanlsm 61b at a portlon ahead of a scrlblng position in
thescrlblngdlrectlon . Therefore, wheneachofthescrlblng
"~ lines on the upper glass subsirate and the lower glass
substrate is broken,-occurrence of chlpplngs fractures,
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

o ecut lower: glass substrate;prevent the‘bonded.substrate from



t her ebet ween and while a scribing formng neans forns

. a scribing- line on a scribing line formng surface of.

~approxi matel y si nul t aneousl y~ %%rTorned ‘As a result

the brittle. substrate. Therefore, a scribing step and

a breaking step on the brittle substrate are.
MDO030

time of cutting step for the brittle substrate can be

" reduced: In Enbodlnents 1 to 8 of:.the present

i nventi.on,. when S S
subg Fg %g ?ﬁ%Pgﬁgg% %%%rf ar? rél ra ed hgﬂg AS1b and

" thatha avewm@adtuzcﬂaxﬂa:mcriﬂemmmamutses 6iHehgtdi Biqdgoonded

I|n d extends. The first auxiliary roller
3%?2n$§% on the pressing side and the second

-aUX|I|ary rol |l er mechanism 34 15 on the pressing side,

the first aﬁé'|dé§&%ﬂﬂ&ie%rﬁﬁ%han%§@5 ABnaddb, s &Rl is

the second auxiliary roller mechanisns 47,  51c, 61c

cancbéiehfRt ey ‘a%talmbrw%ﬂéh%c%?m% qRPatus according

10 P

15

1t FETURgerst

t'hi eknessoaideslt Mensi on of a gl ass substrate 90 which-

is intended.to.be broken.  As described above, the

present invention is illustrated by using preferred

enbodinentSA@éofd&n@ﬁesamecdﬂﬂ&mﬁhppar&bMEVﬁTEmbhélment7
resent inventio

e
| nvient coropsoed ye donsttr aeatflay:et hé sbepeonded heiledmiane, is

11 ﬁlévﬁlﬂggras_lﬁo%%ﬂthgaécém S_Liil l%gn{ngdtcﬂ?tﬂ f%@gtdsurface _

arrive vention o n equl val ent scope base
on ¢héhgdsended |S(91i52St@fﬁtﬁhéllp]rée§éﬁtf13?ﬁﬂeﬁt¢§ﬁcamf the bonded

- conzhns gLNEL @J E@f&i‘n' Ga] +KDOWMLH0S THAM LN e pressing force

description o e specific preferred 30 enbodi nents
of %%@w@@s@%@ngmﬁpéhblw g feerstovr Higaf 1¥ e surface

- condenthe @én&msﬁetse@bteum beatikons, rdhe: Pk Hedhe second

appl i cations_and the docunments. cited.in the pr esent

spetiFiEek i oh, t]éﬁdbepij%@ §ubstEpEpelBaSh BPpPﬁés the first

- presentace 82 tMQ3fhded substrate. Thercfore, eibendlngmoment
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.Wthh is generated,when the scribing line is formed on the
first surface of the bonded substrate and which p051tlvely-
extends a vertical crack extending from the surface of the

. first surface in ~the thickness direction of the bonded

substratecanwork<n1thebr1ttlesubstratetoanﬂ:thebonded

"substrate
- <Embodiment 8>
Figure 21 is a front view showing a structure of
breaking units ‘30 and a scribing unit 40 provided in the
‘cutting apparatus according to Embodiment,8.of.thefpresent

invention.

‘The structure for the cutting apparatus according



cutting nethod of the present |nvent|on a pressing

‘application and are |ncorporated by reference herein.

I NDUSTRI AL APPLI CABI LI'TY 5 Accordlng to a brittle
substrate cutting systemand a brittle substrate

force upon a second surface of %8 brittle substrate, MP030

- which opposes a first surface of the brittle
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~Therefore, endi ng nomen

"the brittle substrate to cut

substrate, is noved along the scribing_line forned on

the first surface 10 of the bri t e‘s bs

thetp PibodeaEE &F Phe dnd e thEhRATT SR oRibage except

I n thies taanewttisy lspidmtpressicagdiocéo Esbndysdnt 8 uses

an ing.lin formed on. the first -surface
?ﬁe ?F?gﬁégsﬁ% %%a?e the pressing force. can work

on the second surface of the brittle substrate which = -

opposes 15 H?e érél.tlt@%&a&}?pg%\% ,ﬁ by b S spdist ra Sehen a

positivel exten S
a véﬁribap%#m lsei@éﬁﬁ@ﬁir@lﬁréﬂrﬁﬁﬁegwﬁltﬂ% O.ng p¥essing

the b hi gkness Licheekbi-Opneol E{}ﬁ @f%:rtelatréspgé?lv?lﬁ @i}essed
e ri e_supstrate .

conBRAatPEATER BPPR| B g HRER S AREP &S iR S NP earisar face.

cana@aehyrat ekyeCctd Bebeitt |(Elﬁéb‘ébrEées@flﬁebpndel’hereby, a ; 

substr ile the substrat irmy held

o XSGR ol 1 10, TRHTET it THRORHT Bl TS g Fpb3ps he
CLALMpe 1toAbbritt| €l snbsts abe sotihad) system:

conprising: . a scribing apparatus including a

“scribing line 5 formng means for formng a scribing

I | ne on a fhtsthesgrfeceinel Bhbriitde lowsst pats; 48adia slid
f | t b rﬁ
along fhe- Q%fgiﬁtﬁy 1 1YL ASNG ) @ﬁe %kéé fn SYRSL r$6 Suhich

I'ine, wherein.t rea
appa® @ass inlegdes e ppdstaca Popiaderngt éfém poribhgy line,

_nea§§t%%E1ﬂ§¥b995§19§%§@ﬂ&}jzggﬁd%ﬁ@@bstrateholdlngroller

45a oppose each other with the glass - substrate 90'

a_therebetween.

_  While'the preesing rollerZBZa and the Substrate_
: _holding'roller 45a are contacted to the glasS-substrate,'

-afirstauxiliaryroller33acn1thep£essingsideandjasecond
auxiliaryroller47aarerespectivelycontacted1x)theglass'

substrate 90 and the second auxiliary rollef on the p.ressring

"side and a first auxiliary roller 46a are respectively

"_Contacted_tc the glass substrate 90. The breaking units 30

_and'the-first lower unit 40a are slid in synchronization

| inthesamedirection(+Xdirection)astheécribingdirection

by cutter wheel tip 48a.

AccordingtoEmbodiment 8, thepressingmeans ismoved

"_jalong the scrlblng line while the holding means and the

"_pre531ng means oppose each other with a brlttle substrate
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a second surface of the brittle substrate opposi ng t he
first. surface of the brittle substrate along'the

'scribing. line while the first surface of the brittle

Substrate is held. 15 2. A brittle substrate cutting
system according to claim. 17 %hefein the breaking ~ MP030

~apparatus further conprises: a pressing neans for

pressing the second surface of - the. brittle .
substrate; and a. fi ans f holdln th
FubslLeler and. 2 rshane) 4 e Rans ol MO A Sorms
t hestiisingilessiong eontbohgildgeneansingcomnt fotsoftdebrittle
press ns 5! t th 5SS 3
A L e
andot hehpresiditig smbangadgpese apphovimerely thinhktaneously
br ' éELforlgédsugﬁat £%te%utll%er€9ﬁe gﬁe&tg’lncﬁs@ebtfélethe brittlie
trafe cuiting system’according to cfaim 2,
mhe$@bﬁt¥%eef¢¢%tb%rE%@M%@dcontroII|ng means controls

the pressing nmeans such that the pressing means rolls

along 30 the scribing line. A brittle substrate
cutting systieFReEdPEREE 1 5ocf ATt P& G T henprEELPRg When

- NMeansSsdSisi hPliligle is Q%rmeMD630a5gl£G§r$ﬁ5é€r§ﬂ@ﬁtﬂﬁéEglass

cuttin stem accordi n wherein_t

pre%%?%@r anisi YR 5k ef&ﬁ%(?hQFbély?FElgﬁ%sFﬁ%ﬁg which

cuttbmgr system ace s ct gii® Tl meddi Whesgiandde

pressing neans is a bearing.. 7. Abrittle Substrate
cutting systemaccording to cIa|n1 2 , wherein a

:groove sectTkﬁlfsrstoanedllamyth@lﬁmesangﬁanaens 33 on the

g&é %fge_@%fsxﬁ Qﬂe%cg%%%ewar Faﬂzgg%é&qeusm 34

e secon surface bri e substrat
t heolll Mﬂ@ ropposiagitdie sbei bl ngt |a|ur>ﬁéllarYAr<bHerlnéechanlsms

- subgg | ahe CoLbI A $HAt £8LERE U NG 1], ¢hANBY mechanisms 47,

51c, élc can be omitted as appropriate according to the
thickness and dlmen51on of a glass substrate 90 which is.

elntended to be broken

_ 'As’ described. above, the preeent invention is
illustrated by using preferred embodiments of the present
einventiohq However}_the_present invention is not limited
to the embodimentsk It is understood that the scope of the
-présentinventionisOﬁlyconstruedbythescopeoftheclaim.
It is.understood that those'skilled in the art ean'ariive
'atan1nventlonofanequlvalentscopebasedonthedescrlptlon'

- of the present 1nventlon and common- general ‘technical
knowledge from the description of_the specific prefer:ed
embodimentsmxfthepresentinventien. Zﬁ:iSunderstoodthat

' the contents of the pateht publications, the published
applicatiens and ‘the documents cited in the 'present

"specification, and-cited aS]references for the present



.15 2, wherein the breaklng apparatus further
conprises a first 25 therebetween. holding controlllng
nmeans for controlling the first holding nmneans such -
that the first hol ding neans noves along the scribing

line while the first holding n®ans and the pressing MD030

- means. oppose each ot her with the brittle substrate 8,

wherein the first- holding controlling nmeans Controls a
the first_holding neans such that the first hol ing .

" .rreaﬁEP%FPEl%nb‘?‘? t?Eesbﬁg‘Pi‘B‘f’EaE%‘iltlF:ﬁgr% Stehre

“according to claimalong the scribing line. wherein

Substrate cutting SPUTER el A RO R AR 30 11, A

brittle substrate cutting systemaccording to cIa|n19
wherein the, a c 9

wherein the J%&F%?In%g %a%%flscﬂ;l gggg%?gt &tt%ﬂ?é?ﬁtem and
subs tordtte leus eh sigrays carhtdagon et ined Dcf Hhapmesgnt invention,

“Wheg @ﬂés%ﬁ@%f&é&ﬁgh%é&ﬁ@gmabe ctfhs vidifst e spostrate,

g hol' di'ng - neans such that the first hol %tneans does

" not WkbRk RRPOSHS 1 tfhé%cﬁ%fﬁ@em%ethemrl

'SUbﬁéﬁ@&eaféﬁ§|ﬁHb5%k§h§ﬂhﬁFQQh@lEgrﬁ@d shatne ﬂﬁrst surface
- ~.wherein the width of the %roove section fornmed in
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%pl§pb%trate is-

10. ??the%tdﬁlﬁgs%?@‘f% Fé%@é?letﬁiarﬁtt%%f%‘?ePﬁéhemlttle
pressh&graeans. hdbd. Abr Ithﬁ.ls@naﬁiﬂlﬁi Jaheieuiid pgesyshaniorce

di t
P LhEP Bonplra<he SERORA OO A REane aHir & [RF e cace

. hol di nghedanstf b aovs gk ad pn@d&mdfres:smg i fonge [dare wark on

a. f{ﬁgt é@é%4f§d¥% %Qg fo%ggohgﬁggléhgubgfté£%ewh%Fh opposes

substra econd ho means and
hol dhaof esins hdianpe arfr aﬂv@ebrnmtﬂheSﬁbﬁsrauer_ecfthemefore a

frqg%ndfﬁ&iﬂﬁ&ﬁﬁLn%hq%§p§OSQQQVely extends a vertical crack
extending from the scribing line in the thickness direction -
of the substraté can. work on the brlttle substrate to cut

 the brlttle substrate.

A combination of a holding_means and a pressuring
- means can accurately cut a brittle substrate or a bonded
substrate whlle the substrate is. flrmly'held by a six-wheel"

3'roller or an- elght wheel roller



‘the breaking apparatus further conprises a second 20
“holding controlling means for controlling the second

.jholdlng neans such that the second hol ding neans

nmoves on the first surface along the scribing line
whil e the second hol ding nean%3holds the brittle .~ MDO30

~ substrate, and control ling the third hol ding neans

~such. that the third hol ding means nmoves on 25 the

- second surface along the scr¢$%ﬂ%%llne whi | e the th|rd

~hal ding neans holds the brit

bstrate. 16. A
brittle substrate cutting systemaccording to claim

controfeabethe SHEERE NS e RT Al e Py

first hol dumgsneahsnan@pplasamowdldﬂm@inm feagsimivg, line

t _
o iRl et e ddeyonpt L dirgsrse sucrace

suc%ft%a@rl?@ﬂ¢rﬁwbﬁFﬁﬁ%ﬁrmﬁm%ans and the. pressing

| means nove At nibexpredelgrm ad spepd mhidieiddietne britele

- second holdln nmeans an

he third hol di ng neans
oppERS R T We PRI t1Ie subst rat e

~ther ebet\/\ee,naeﬁean Acths | bEbgk shiskppheacukt lmglametsem First

‘10

~ sub%d ,
' holwhxmprﬂhﬂufﬂﬂatnguaﬁeaﬁged theabditete i swoopposd ties held.

15

according to cIa| 2. mhereh%1the reSS|n

f url hets ‘?rﬁloinél&’ GRS ARG HE LS &lggfﬁ’fﬁe upon

 hol diskgomeansr £ ote mEving baliang e shlessmtoidm:dsiim@ thegdirst

fir Strpl [ eCt% trl'f ar}?ﬁ%@%loehmu% ncg: tthee aloglrgi thtﬂ%e sTcirﬁ_bfdlg line

Ng Neans “an

to the first direction fromthe pressing neans. 18. A
brittle substrate. cutting systemaccording to claim
1, Anhéek bt ttlee Sorlh i mRgce |V FIoTgmi v heea iy EBifitis e g#laim

|aSFr éﬁéf&%ﬁnﬂﬂéfﬁkégﬁiﬁbrHﬁﬂErJﬂHs'ﬁdfﬁﬂéﬂ'é&hﬁ%lses

-~ laser beamon the first surface of the brittle

25

30

“substrate @nBr&SE4BPIMRAHRARE PFBFS LRSI Ry serend surface of
Vi Gind tyr iof ¢ thes s ddons, ofnd he first surface of the

‘brittle substrate ere the | as is irradjated |
by the lasérf beﬁE%%‘?%ﬂeﬁ&Snﬁ%S‘g&mg tE‘ PlrSt Surface_ _
20 -

of the brittle substrate

wherein the flrst pressing controlling' means

: controls.the pressing means such that the préssing'meahs

moves. along'the scribing'line while the first holding means .
and the pre831ng means oppose each other with the brittle

substrate therebetween

3. A'brittle substrate outting-system according to claim
2, wherein the first pressing controlling means controls
" the pre551ng'means such that the pressrngzneans rolls along

the scrlblng line.

_4. A brlttle substrate cuttlng system according to claim -

_3 -wherein . the press1ng means 1s a roller



.20 19. A brittle substrate cutting system accordi ng-
to claim 18, wherein the cooling neans is a cooling
nozzl €, and. the cool i ng ‘nozzl e cools the vicinity of
the portions where the . | aser beam -i's -irradiated
by spraying a cool.ing medi untofi4 ~25 the first surfacéﬂD030

~of the brittle substrate. 20. A brittle substrate
‘cutting systemaccording to claim 19, conprising a

| aser beani cooling mediumreceiving section . for
receiving at least one of the |aser beamirradiated by

30 BheAIasettmeaﬁubEtaatattngtﬂﬁ@nsyaﬂdmtﬁec@ﬁ@im@gto claim

d by th | | 21, A brittl
Subdrr APBTEARL PR SJETERRCEOPRPngS LD, CRRRFAF 2 0

~ wherein the | aser- beam cooling nedi um receiving

seckl OR plo IPYabLE,ERALALEeL Y LM LD8, PLESSAthg to claim

nmeans. e su str ng SyS

~accdrdivhgreoncthenprré9gsintenesnst he aookingndozzle is

" novable along the scribing line. 23. Abrittle .
~substrate cutting system according to claim 18,

10

15.

20

25

.__30.

wher ei A PRetsEri prthgtrahe FoFhing FERFRT AP ERRAINg to claim

N Con@r Igesrdih a §rBOLENd@FTAMNG sCHbREQ MBC haR §mef;§![n% means

orn1n% a notch at a starting position of formng t
scr PBFRgERF hetlgm RIS FiNB feady FREE 8P Tt ABNBAFFL YRR & line

subshrake. sééon&t@urfé&@ @ﬂbsﬁé65ﬁatimé|§mb§m&ﬁﬁﬁn the line
accordi%g to,cl wherein the notch formng

cut YBP° %ﬁaﬁ?gn?Fﬁl?h?%g}b fy. novable with the |aser
beam irradiating means and the cooling neans. .25. A
b I
O RU1E SPERLIE! usuliing SYsLam aceard) G406 A Mo clain
cuti emherzgn Ahbrbzteealelrszub@paa‘aéu@ufmrhlgesymmmses a first

.accgégﬁg%%t ﬂgfﬁfﬁ%ﬁ$%‘ §ﬁ§hﬁc5g€r891%ﬁﬁ"&§a@;rstholdlng'

di s cutter an edgé portionis

tip,

f ormeans nsaphotibet &hpclrerehpilding means moves along the

scrlb_lng line while the first holding means and the pressing
_'-means__oppOSe each other with the brittle: substrate

ftherebetﬁeen.

Q9. A brittle_SubStrate cutting system according te claim
8, wherein the firét,holding'controllingxneans controls the
first holding means such that the first holding means rolls

along the'scribing line.

-10. A briﬁtle substrate cutting system according to claim

9, wherein the hblding means is a roller.

11. A brittle substrate cutting system accordlng to claim

9, wherein the holding means is a conveyor.

12. A brittle éubstrate'cutting«system according to claim .



25 edge of the cutter wheel tip. 27. Abrittle
substrate cutting system according to claim 26,

“wherein a plurality.of recessed.. portions are forned

i-n° a ridge-shaped section of the edge portion with a

- 30 .predeterni ned distance. 28.23A brittle substrate MD030°

cutting systemaccording to claim25 , wherein the
cutter. i-'s novabl e separately fromthe preSS|ng 29. A

.'brlghle substrate cu 8 %stenlaccordln to claim’
st

eWBFﬁeﬁﬂetF?rE? Y 8ohfr ol PEAG HBans

controls 5. the pressing neans such that the pressing

na |
ot B g neah e Eh e S s R A5 b St OEathE Lo c1aim

~other whéhethe brricbieessubstnate fdhesdbet weentangt holding
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SCri bl ng |ne on Irs bri

whi Jngaﬁge 365/ PﬁQ?h %]ef:{?ég]ulﬁ]c?%%gﬁgsm%%gsdo%{]%oe coontact |

 subsitht ehe3ecaibingtlensubstrate cutting. system
~according to claim 1, wherein the scribing apparatus

conpri.ses a scribing line ..form ng neans for formng .
t hel $er vyt n s et e iudit ings sggitPRcecHPTAhRY to claim

briisl eysabsis atie Wiidte, e thier stosyef 368116k tbEned in the

brittle substrate is held, and the breaking apparatus

f ur EHEF t EGRPIPSECIR Dt B4STAGT HAhSRPEO TS BIRGSTRE means -

second surface opposing the first surface of the

- bri bst r at ttl btt tting. .
oyst Bm Adthr b Ty S5 AT SE LG BY AR BrTFRFES £ clain

subst rm}t@r&aﬁnatibearp;be?sim;tmatres bt @t e - dwp i R second
Crl(%jlj(%g gz‘%‘%]‘g mCIjr;]é1 4 Tih § C? Oaflf&g- rﬁcmgl{$efsor? r[{é\}’lsi"}g along .

means
scrtmmrgpﬁmhﬁﬁgmiuaefnnsa fxnﬁﬁ;ﬂyiaﬁtuﬁmeabdnﬁed holding the

%f@%fe aél?nsatéaetf@”cth%c%'e@o%& hb&‘ﬁmé%%ﬂg @Mhe third
ofmng a second scribing ['ine on secon
. holdlng means being arranged in the first dlrectlon from:

the pre551ng means, and
the breaking apparatus further comprlses a second
'holdingcontrolllngmeansforcontrolllngthesecondholdlng_
‘means such thEt the second holding‘means moves on the first
' suﬁfece_aiong the scribing line-while-the second hoiding:
means holds the brittle substra.te eﬁd coﬁtrolling the third
holding means. ‘'such. that the third holdlng means moves on
the second surface along the scribing line whlle the third

jholdlng means holds the brlttle substrate

16. A briﬁtle substrate.cutting system.according-to claim
iS; wherein the second holding controlling.means controls
the second holding means such that the first holding means.
énd_the secondxholding meéns move at a predetermined.speed
--andsthe'secondﬁholding'controllingwneans contrcels the third -

hdlding means SUeh;that-the'third-hblding:means and the



surface of the bonded substrate opposing the first.

surface of the bonded substrate, 30 the breaking

apparatus breaks the bonded substrate al ong the first
scribing line forned on the first surface of the
bonded substrate by the first 8eribing line fornmng . MD030

‘means and breaks the bonded substrate along the second

- 99 - MD030 scribing line formed on the second

7surface of the bonded substrate by the second.
scr PBPA§IPENESRBE RGeS ndankhe aﬂﬁeffl%elﬁw%?d pFReef ngpile the

conbé@bhur}golrmaﬂ;smggﬂg%@ RReSSi 111 hbougagueihd Bepose each
seconggsurface of the nded substrate ogﬁ05|n%n t he

P A IR L et e A e

scribing line while the first surface of the bonded

e LA O R LR T

: apparaWheremnptheegreaﬁlagfmesmsbﬁudb@esu@@mpzi$es a fourth

S 10

“bon

pr eggga ?@Q%E%mﬁ”gsﬂf@%on 2 %Iﬁ%%eéﬁﬂéfﬁ&z? rﬁ’éviﬁ? along

ate:; a second bstrate pressin

meahbef of prlebed dgnea ke sebbpelt shyfere @f apide fpsnded ing the
Subﬁkaefc@e Mé{ﬁét@or@@@ SRS %toqdaalgdfn@gnge@ﬁa fRE fifth
hol di n e first surface of the bonded substrate:

a sbed angdvﬁfétﬁ bebaor ar 62 poedi iy 2rdhrRc F o™ REPdisdd tO_the

“thersesend; suef 868 Pfoh henbopreds sppsheate; a first

~.controlling neans for the pressing neans for

15

controlling the second bonded substrate pressing neans
suchg. 28 pritdle tshﬂ;gsmm chended sybs—.émaaecpmssgngo claim

LS e FLEng U 1513 B LB S AT o vccer

bonﬁedmsumsadfdtmmgeﬁﬁmmgfnransra@p@bsmgeadhsethbeam.on the
P Qie. sb (fde %lfb%kr aigg%{@f% eﬁ%é@rea{]te a%laida éoolfng means

second con nmeans ressi ng
forcoollngthev101n1tycnftheportlonscﬁfthefirstsurface

of the brlttle substrate where the laser beam is 1rrad1ated

| by the laser beam 1rrad1at1ng means .

25

30

'19. A brittle substrate cutting_syStem accordiﬁg_to claim
'18,.whereiﬁ the cooling means is a cooling nozzle, and the
cooling nozzle cools the vicinity of the portions where the
1 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
.l9;comprisingalaserbeam/coolingmediumreceiVingsectioh
for receiving at least one Qf the léser beam irradiated by

N the laser beam irradiating means and_the cooling medium

Sprayed by the cooling nozzle.

21, A brittle'substrate'cutting'systemﬂaccordingfto_claim



for control]ing the first bonded substrate pressing

means such that the first bonded substrate pressing-

“nmeans noves. along the second scribing line. while

the second bonded. . substrate hol di ng neans and the

first bonded substrate 30 pres7ng. neans oppose each MD030
other with the bonded substrate therebetween. 33.:"A
brittle substrate cuttlng system according to claim

100_- MDO30 32, wherein the first controlling neans

forZPhéﬂﬁ?%%%?ﬁﬁ :Hﬁﬁﬂ%bééﬁ(PBP%lﬁﬁém§§EB%6968hHéag'SeCtlon
subskrabeaPl €Ssépgraeans £auehchdaprdhei sgapnehbonded
substrate pressing neans rolls  along. the first

scribing line, and the second controlling neans for

t hezpr es shngt earsub scontttaolca ttthe of systehoadedrding to claim

'SUbf%r%h&nEees§hQQ:n%%?? gg%?lgq?tmovag%flrzéégﬁge scrlblng

substfate pressing mean al ong

scribimg line 10 34. A brittle substrate cutting
system according to claim 33, wherein the first
bonded substrate pressing nmeans and  the-second bonded

| sub3?r ak e pirtdslst wghveand caratitépbesgsteBGaCPORing |0 claim

10

15

int

~subsg r ahe reyhidHigs Syt £p a¢ser il nld A @hr%ﬁe%%omprlses :

wherei n the pressing neans.i s a _conveyor.
bri % t1HeE GuEStEEre é:EI‘ttf:@ﬁgm@(}@P@ﬁfﬁ@cE@Fdf%ﬁm%%gc@ digfrch at a

33, sﬂmﬁh@ poke tho@sst ngnman;s the ScPEM @A ine2Bn3the Airst
brlt sub:%_ﬁ?e cutting systemaccording to claim :

€ P ?ﬁrﬂﬁkﬂé %459 is formed in the -

second bonded substrate pressing neans such that. the

d bst rat '. |
Sl PR S URBLLALE PLSPELEE IPRNS 2050 Mlna o claim
bonZJliedwsabsthaﬂ& noth]e ﬂqmr@ppostag me2Bharfienfis Shtegrally
Scrnllcﬁ}d}?‘]ié %5_] dfs g)%? 9009 ieatsﬁl f‘nggngsanfdaélﬁg%ooling

rst: e pressi nmeans

g ttuﬂGQHﬂa'flrst bonded substrate
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25. A brittle substrate cutting 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 an edge portion is formed in_an_outer'circumferential

edge of the cutter wheel tip.

227, A brittle.substrate cutting system aécbrding to claim
26, wherein a plurality of recessed portions are formed in
‘a ridge-shaped section. of @ the ‘edge portion zwith a

predetermined distance.

28. A brittle substrate cutting System according to claim

' ”25,WhereintheputteriSvaableseparatelyfromthepreésing'ﬂ



pressi ng nmeans does not contact with a line on the

first . surface of the bonded substrate, the line o
opposing the second 30 scribing line.. 38. Abrittle -
substrate cutting system according to claim 32,

‘wherein the breaking apparatus98urther conprises a  MD030

first - 101 MDO30 controlling neans for the hol ding,

~ neans for controlling the first bonded substrate

‘hol ding means such that the first ~bonded substrate

hol @eAgSmeans noves along the first scribing line

whil e the first bonded substrate hol ding neans and the

"5 second bonded substrate pressing nmeans o eac :
otneP - i PR e BOTRIG SUbStTES S RUFEO8 ABEROARA 0 claim

secondwgaents sl th@gfﬂfaaSpfe@glﬁ@ecdswtﬁbmmamsaﬁs ofontrols

‘controlling the second bstr at e. hold i_ng neans
o S i e e BT he it s TR T AT i S B REE atong
novekeakorgbid fLheesetdnd sdwi Hingtl i dimd engdres and the

Secondspondaiaubsbpale 1ol dind.rans ANdpEReCIL Snstrate
te p ot'her

bonae SSlBgt SSInNg neans - Ooppose eac

Wi thhehebbbmded aggisly & be @Wsﬁawéanes@rww meppe forms
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SUbﬁﬁéa%%ﬁgb%E n%fﬂ@“@ﬂ"%ﬁgoE@fgltshf%§E@10%5cﬁ% brittle

wherein t t contraol I'ing neans for the holding
meafsbebrtE®ls the first. bonded substrate hol di ng

means such that the first bonded substrate holdlng

means rolls along the. first- SCfIbIn% i ne, and

secdfd BorEierie r?glwa«?st@r GU4HE SV ERE %Sﬂ%dl% "o c1ain
congr dh@ﬁaahsﬁ@mlgngdfgpgu&a%mt @orh;@?ﬂ?%@ ansansbmg line |
SucC t hat t he secon onge ubstrat.e 0 I N .
ro|,FerraPaﬁgmms S OTREREN bEhG TR, L q ke TiTSt
SubstlfﬂhEeC@I‘ftthﬂsg Isyst ehe am:lmuhtm’ge twhClaithe 261 89,surface

mher§| gg t b nd d gubstratfdhdhdﬁng nmeans ~and
bon T3

e sU I
t he®$e on ed sU e holdeng neans are rollers.

41, A britttlee bmbsknageammtamgs Systearappardisgp peressing

Clahgans for pressing the second surface opp051ng the first

.surface of.the_brlttle substrate.

'31. A brittle substrate cutring'systemjacccrding'tc claim
'~1; wherein the brittle substrate is a bonded substrate
obtained by bonding substrates, '

| the scribing apparatus comprises a first scribing
' formlng means for forming a first scrlblng line on a first

surface of the bonded substrate and a second scrlblng line

- formlng means for formlng a second scrlblng line on a second -

surface of the bonded substrate opp051ng the flrst surface
of the bonded substrate,
-the breaking apparatus breaks the bonded substrate
along-the first scribing line formed on the first surface
 cf the bonded substrate by rhe first scribing line forming

| means and breaks the bonded substrate.along'the_seccnd



39, wherein the first bonded substrate hol di hg neans
and 30 the second bonded substrate hol di ng neans are

conveyors. 42.., A brittle substrate cutting system

according to cIainrQ39, wherein the first bonded

“substrate hol di ng neans and.—-9902 MD030 the second MD030 "
bonded substrate hol di ng neans are bearings.. 43. A

brittle substrate cutting systen1accord|ng to clalm

- 38, wherein a third groove 'section is formed in_th

fir8ETELIRgndERe stpETedr e gk FRC MRAN S ATE t%%tﬂi%éwnded
firstobended peubséraseohal Qctﬁgbﬁﬁ@nblrﬁ@eﬁofhﬁ)in@omm and

Wwith the first scrlbln i ne, a, fourth

~ sectionis ?%?ﬁéaStﬁrFﬁ t&%ﬁﬁﬂf RV} ?E?%apresslng

hol dbhge mpanstistehcdhat utriie ceedotite bonded ssibisstradeepposing
10 I N ans_doe cont act

Scrllg | ng rl%itn%uriz %Dgﬁ oen Seu g ﬁ’lg ;galégt o%ggoeg{e scdrlblng
accbidenditie ’ClllalfmrStZlS@l;f&m@Dél the hendedtdnlpftndtes is held.
third groove section formed in the first bonded

~ ‘substrate hol di ng neans.is larger than 15 that _of.the

10

15

secdRd Bdweit bustsdie fer o4itAGINEEASCMARECe FRING &R [Flain

of {he,fiopEi R GhO0E SIEChd 0X i OF Mk | Murthver segond

bonded substrate holding means is larger.than that.
of the first fipEhRANAAThSEPaTE hP SFSISRg HEMRDS 56145 ess1ng

ALRET ELF 8t SebStL @ & £ UL NGoRREd OsBseRrEl Ng t O

: cIa|n1 32, wherein th fir bonded substrate ress %%
Iﬁﬁh%ﬁ sing

means and ?ﬁ%cgﬁﬂgﬁﬁ TS U5 REST T HEERE ﬁB&@ﬁ
a finstsdisest sonfacd ang tine Hondid s:mbmmé; ne and -

t he .second scr.i bi.n i,Nn and t he .br.i tIe t : .
bt mo ot St PR A DS p R BB LB oraing
subsheafsrsblﬂmn@ameans thmibpﬁdmmtsuﬂﬂﬂnktb substrate

~hol di ng MeaNg LBRAAS A%a/ee ¥ hQh Al dwﬂdfhlbgepsrggst 'gﬁ s dmmg .

substrate in rectlon romt
subtie a%eccpméssmn’@acnea:ns el pdred ek oY tovided

- ‘substrate %Qflrstcontrolllngnmansforthepmesslngneansfor

20
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=controlllnghthe seconclbonded.substrate]ore851ngwneans such =~

_ thatﬁthe-second.bonded,substrate'pressingﬁneans moves along
b_the:first scribing line while the.first'bonded substrate
'holdingneansandthesecondbondedsubstratepressingneans
_ oppose each other with the bonded substrate therebetween;
and A | ' o | _ .
. ‘a second controlllng means for the pre551ng means

for controlllng the flrst bonded substrate pressing means

such that the first bonded substrate pressing means moves. .

along the second scrlblng line. while the second bonded
'-substrate holdlng means and the first bonded substrate'
pre551ng'means oppose each other with the bonded substrate

therebetween

' 33.*A'brittle substrate outting system_according-to claim



‘bonded substrate hol di ng neans noves -on the first.

~surface. pressing neans, and.the br eaki ng appar at us

further conprises a third controlling means. for’ the

~holding neans for controlling the third bonded

substrate hol di ng neans such- tiedt — the third 103 NDOSOEM3O
along the first scribing line while the thlrd bonded - -

substrate holdlng means hol ds the bonded 'substrate,
and controlling the fourth bonded substrate hol ding

rreaag subhrehat thhef  oaF t GOnBoPHEENG UBRAR At B otk rﬁfessmg
afBv énE%bIQQj§§%%ﬁQn§Pkkﬁﬁ%d §h9§9r5€8 SEESNTNG means

scrl |n ine while the fourth bonded substrate 11
hol 8@l tw;artéle REFagdt PenBoh Fath silsdts Rress4g9 peans rolls

Cbri LibegSyhst pat e cutEipon§ysi ey age@r di ng to claim -

45, wherein the third controllin

ol di ng. meaHe® £6 8B FOR LD AL FRMAT WoRaEd AL BEPFAEBS means

~hal Qbﬁﬂrﬂﬁ@ﬁﬁlesﬂﬁhst hatdeldheul bi rat bornded isubhs¢arat such that

hol dj ng_pea e first b nded  substrate_h g :
TeaRBeaREE P III TORR SUBSEFROQD Prassi g haahiond the

npvéeabna peetiet egni imeel. speed and the third ' :
controlling nmeans for the hol ding neans controls the -

~fourth 15 bonded substrate hol di ng nmeans such that the

10

15

fouB#h Bomdettleshiistatetcholuditigarsans et heceeddpd to claim

bongsd QHQEé{ﬁuéhé“¥f¥§¥3bo%%%@ss@BgtEQ€e5§59991QQQQ§QnS and

substfate pressing neans nove at the predeterm ned
spetlewhttend heorded ds WorHEatS UPEEF Bt Rd PRARS r@r?re%%lers
and the fourth bonded substrate hol ding neans 20 _
oppose. . each other wth the bonded substra 1 3
t he? @bebwReht 55 Sps A aH] (A 1800 SY PafB eawrﬂbﬂg to claim
System AREHE 0h NPhé Op £8& Thg Sdecanberein t¢hevdysst o .
bonded substrate pressi ng neans noves in the first.
di rection al ong the second scribing line, the. second:

~ bongled subst tile smtessaa@ rmﬁns.nragosgstem atherdingtto claim

20

25

' 30'__' '

d'f%“%%%%h%i {n8¢%h ﬁnglé'gﬁebemg

.:37 brittle substrate cutting system accordlng to-claim
'32 wherein a first groove sectlon is formed in the second
bonded substrate pre551ngzneans such that the Second.bonded
substrate pIESSng means does not contact with a line on
Ithesecondsﬁrfadedfthebondedsubstrate,thélineopposing'
the first scribing line, and

asecondgroovesectlonlsfbrmajlntheflrstbonded.
SubstratepreSSLngmeanssuchthattheflrstbondedsubstrate
pressing means does not contact with a line on the first_
'sﬁrfaceofthehmndedéubstrate,thelineopposingthesecond

scribing line.

38. A brittle substrate cutting system according to claim’

32,Whefefnthebreakingapparatusfurthercomprise551first'



‘the brittle substrate cutting system further conprises

a fifth bonded substrate hol ding means and a sixth

- bonded substrate hol di ng neans respectively for

" nmeans suc

~holding the 30 brittle substrate in a direction
~opposite to.the first and thelfecend bonded substrateJMDOBO

pressing nmeans. direction fromthe first bonded
substrate pressing means - 104 - ND030 48. A brlttle
substrate cutting systemaccording to claim 32, -
whecehhroheihgmaamsofiorothe Mg leiansmears ting pPEESPAYing the
Wa@%r&@”ﬁﬁﬂhﬁd@@tﬁ@f&ﬂé’ O ey SHPSE £ 8l ScPr @SSt Nehe first

e second bonded substrate pr.essi g
meahenApd 64105 taRERGIQIE F9 PSENS AVTVSRYL A heN & Fofhes CT1D1ng

seconde GAM YO lhieng: r fRA IRl stibe tREesShaMI TRARRans and the
controls the first bonded substrate reSS|n

SucheERRE PREIPR  SYBbRaEY REBSE Y d %S%QI%%S%%%@ other
- movestal eng bbﬁdé@CQﬂlﬁlsSfﬁt@I ﬂ@ete}ﬂetmé‘leﬂle atde first o

| ~bonded bst d | :
10" Subst r at ® HFER 1 nRANC. DhBaee cnth LOENRT - LA T RES TOF

10

'bondeﬂtrshbstganﬁashebeUebmaéad.swhsﬁrdtetmécMmUngans such

'lin%??EéQEQQSn%%ﬁﬁbon@ﬁe séﬁgﬁgétét 3&&}%@ahsnﬁ0995 along

t he sUrTace G rate e second
bontlee subsid atce ilbdndi hgneeensle did tSﬁ@Oleir Ben@epgugestrate
S“brgégé RIESS Qgﬁ%%l‘%gﬁoﬁgnﬁé&rsu@st@% p%sglha%eans

bon strate t etween and the second “scrib

| | nepp@fs«m erchediey vk the berdad %%WB?%@WWE%’CWEQH

. the second surface of the bonded substrate. 49.
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25

Abrittle substrate cutting method, conprisin he :
Sreph: BOBTELLE BHYHALY SURTIGo ISR AGCFFALBrEg Claim
firsg %%@E@%ﬁﬁﬁef&rbbddﬂﬁtdﬂﬂ&ﬁdﬁé&ns@@ith@holdlngmeans
breggnggols%jggtggg%]gdgﬁg %l t% ﬂgfdfﬁékégé%% such that"
~-the flrst bonded substrate hold;ng means rolls along the
: flrst scrlblng line, and '
- _the second controlling‘means for the holding means
'controlsthesecondbondedsubstrateholdingneanssuchthat
the second bonded substrate holding means rolls.along the

second scribing line.’

40. A brittle substrate cutting system according to claim
39,1wherein the first bonded substrate holding means and

the second bonded substrate holding means are rollers.

.41 A brittle substrate cutting system according to claim
-39, whereln the first bonded substrate holdlng means and

the second bonded substrate holdlng means are Conveyors.

42, A brittle substrate cutting system according to claim

¥39,'wherein the first bonded substrate holding means and



: Iine, and t he step (b) includes the step of:'(b-l)

novi ng a pressing force upon a second surface of the
brittle substrate opposing the first surface of the
brittle substrate along the scribing |ine while the

first surface of the brittlel®@bstrate is held. 49, MD030

wherein the step (b) is performed by a breaking

apparatus 50. A brittle substrate cutting method. ,
“according to claimfor breaking the brittle substrate
~ al olge t hecerdi bended | Fidbstrats o MDD Medes RERIGIRF 1RIS -

apparatus includes: a pressing neans for preSS|ng t he
second surface of the brittle substrate; and a_first

hol #} ng® kst o rsrsiidiatg CHE thnds BYSGPPaReCObR Rgheto claim
britg! ensatbsis al &hiakd i@ vet epcthoh) iknebudes imeche first

step of novi t he re si ngmeans al on cr '
1 Bonied e e RS feanaaa cananphee S +14 ponded
pr esshHgREBaShoppDse washsotihes wotth colmealorti ttiltdr the first
substrate therebetwe 10 51. A brittle substrate
cut??ﬂgbh%?hgﬁﬂ%td%? ing to claim 50, wherein the
step (b-1) aﬁohuﬂhsrbbeaﬂ&qtiﬁnieﬁbmmbhﬁngtheﬁecondbonded

V_D{E%&bggﬂgggﬂ%lé ﬂéyﬁ sgﬁbggg%qﬂggltt€ﬁ§bbﬁhbasubstrate

10
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e SCri i ne. e substrate

cuthte l@lmmﬁ@@sm@ gphAgFomdacteyhimthelseprr@parihéng Line.
pressing neans is aroller. 53, Abrittle substrate

cutting nmethod according to claim 20 51 wherein the
presbi ny higldrslg sul ﬁ?ﬁ@yépttszrg mebPPet FeCEBELY dte CLalm.

cut4i ng,metood '@‘E@Qrfﬂ:ltﬂ'g 310 @l@itRird Hrohes eiarditg formed
pr eSSI ng neans js a ea _r(:]
in the first bonde bs rate holding means is larger than
that of the second bonded substrate pressing means, and the
widthofthefourthgrooveseetionformedintheSecondbonded
substrate holding means is larger than that of the first

“bonded substrate pressing means.

45 A brittle substrate_cutting_method according to claim
32,'Whefein the first bonded substrate pressing means and
thesecondsubstratepressingneansHMVejjlafirstdirectioﬁ
along the first scribing line and the seeond scribing line,
and the brittle substrate cutting'system.further comprises
_~a;thirdLboﬁded substrate holdihg‘means and a fourth bonded
Substrateholdingneansrespectivelyforholdingthebrittle'
‘substrate in the first direction from the first bonded
'usubstrate pressing means snd'the'second_bonded substrate
.pressing means; and. ' '
the breaking apparatus further comprises a third
' eontrollingwneans for the holding means for controlliug'the
:thlrd bonded substrate holding means such that the thirgd

bonded substrate holdlng means moves on the first surface



25 55. A brittle substrate cutting nmethod according to - -
claim 50, wherein a groove section is fornmed in the

‘pressing neans such that the pressing neans does -not
contact with a line on the. second surface of the

brittle substrate, the line~ ld¥poesing the scribing MD030
l'ine. 30 56. A brittle substrate cutting nethod

according to claim 50., wherein the step (b) further

~includes the step of: (b 2) controlling the first
" hol ai pgordensisteAct haing 1106 whivmosbe fthé riigaided substrate

10

15
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hol Hb@&lﬁgaﬁéaﬁg\’kﬁlcﬂ ang e Rer shbag rhicae ¥hil @onif@nlng
first hol nmeans and the gre55|n nmeans oppose ea

ot hERe ViRt HHO BRG] £1HES SEBSE PATe LRI AEeh thst the i ourth
bri pbhaegubshs et e lHdlldlgadTﬁ\bBQ@ 86668 BGHeOsebaht surface

56, wherein the ste - i ncl udes the step o

confrBPPi e tHRENMT st ?ég%ﬂ$g£ﬁ%%n§£§§8 %ﬁnﬁoQﬁﬁ? bonded

firstbbekdtBghbRansg mé@hbshaldﬁgthhebSﬁﬂehlﬁgbbtnate ;
10. 58. A brittle substrate cutting nethod according
to:claim 57, wherein the holding neans is a roller.

59. 4A. bRi bt et e bstlystms utdutng neetslyed eacegrdicdgnygoto claim

cla 7 r
ot eI 0 Al Ao TEpRE b L R cans
cI acmltS@lszeer @hnrtirieomﬁ@sw@sﬁ@@rt@ h@lélb@arraaigs such that

- 61. tﬁ\eb&aﬂéx &S Labg« rGYEL H8a IBg hedAcCeidi YL bonded

clairm 20 56, wherein a groove section is formed in
theSFP?§¥ah@I dicAgd L rgameadc Pithat e hé irpts o osied nypbstrate

Meapsc 8988y NPtans MFRCKLt M eddies SeTddd %ééd’@nd e third

A . brittle_substrate cutting thod accordin cl
. 25CRRCTGALERE AT WPdt H o n@rla‘a%ssf@agﬁlaﬁ Bﬁﬁ%urth

on bheadilrsibhotdin@oreidns ngahargetch that that fotirtheonded
preSS| ng ngarg}s - .
substrate holdingmeans, the second bonded substrate holding
means and the second bonded substrate pressing means move
at the predetermined speed while the third bonded substrate
:_holdingwneans and the fourth bonded.substrate holding means

oppose each other with the bonded substrate therebetween.

'_ 47; A.brittie substrate'cutting system éccording to claim
_ 32, wherein the fifst.bondedAsubstrate pressing means moves -
" in the first direction along the SecondISCribihg line,
_ _ thesecomdbondedsubstratepre551ngneansvaes1n
the flrst direction along the first scribing llne and
_ "the brittie 'substrate cuttlng system. further
:comp:isese;fifthbbndedsubstrateholdlngneansandeasiXth
bonded substrate holdingﬁneans respectivel?tfox‘holding'the 
. brittle substrate in a direction opposite to the first
directidn-from the first bonded substrate pressing. means

- and-the Secondgbbhded substrate pressing means.



63. Abrittle substrate cutting._néthod according to
claim 50, wherein the pressing neans noves along the
scri bi ng line 30 in a. first direction and further

~ conprises. a second holding . means and a third hol ding
‘means for holding the brittlel€dbstrate in the. first MD030

direction fromthe pressing neans,. the step (b)

further includes the step of: - 107 - MDO30 (b-3)

control ling the second hol di ng nmeans such that  the

sechhd RoPEH Higl eresaths TFsiSs Cot TiRE BYFSENSAFFRESLIRY oy claim

thesscriREpgihi a@ev@if@tt&%@ﬂm(?qﬁ@am means ks sing

the brittle substrate, and contral the third

" hol BEAYS neeRsrosudih e KECOrRe PPRFFE ﬁBP FRY T Reines frgvedreans

on ihensacondhsuséased i the -t pgekkhagwhides moves

-the hi rd hol di ng, nean the brittle substrate
b1 a1 e pig) BLESs ARSI “Pind (bl Hisy Seifth digip114ng
- cl an@anﬂ0f63 tieereigs diley stemg beax)ltrnbis utkes tfhesﬁ dpnded

o sentrolling the sopond holiogmans: Sueh LRy 408 ace

msans e secon means

at mgwﬁm enenrrveahcsme@lonandheoﬁer:@hﬁu ﬁgrxlhenfy hliﬂrlde Whlle

10

15,

20

hol éﬁ@@lm%nﬁé@s&ﬁ@ér&whﬁbamgm@ad L i HHERDS BBHd bonded

t he pressing neans nove at redetermned 15 speed

‘whi $@$h@%@@mﬁﬁw%mﬁgnﬁemcaﬁcﬁq% oftfierdW A di gy Ponded
.nea@&bQPPQ@@tﬁ@EQbQEQ@énW%hQﬂﬂ?%ﬂ%éfiﬁfhéybﬁéE@Eﬁlngmeans

t her ebet ween. 65. britf{le substrate cutting neth

accorEMhg-Dd fdiraﬁtms cxdPinanférei A0t hBept LEST nﬁlr%%\%sof the
movesnd &g & ulbstsh tei, raed isecaldonend be sSﬂJth&laﬂ@ hbD@lﬂ@(iheans_ |

furth r co [ a fourt
ol TG rodne ToPoRGFG RECERGEbP! PEPES (BaOLTTM PR each
di r(ﬁﬂtéﬂﬁhlﬁp}pﬁﬁetk&)ﬂd?ed bapkickatediiecdboiwedn amdt hiee second
pressm&L 25. .30

scribing 1ne fo¥Ymirg means. forms the second scribing line

~ on the second surface of the bonded substrate.

49 . AbrittlésubStratecuttingmethod,comprisingthesteps
(a). formlng a scribing llne on a flrst surface of

- s a brlttle substrate; and

25"

30

(b)breaklngthebrlttleSubstratealongthescrlblng
" line, and . S - '
L  the step (b) includes the step of:
o {b=1) mov1ng[a pre551ng'force upon.a second surface’
of the brlttle substrate opp051ng the first surface of the
~‘brittle substrate along the scribing.line while the first

surface of the brittle substrate is held.

-50,.A_britﬁle substrate cutting method according to claim
U49,whereinthestep_ﬂﬂ is performed by a breaking apparatus

:{ fdr'breakihg"the.brittle substrate along the scribing‘line}



"is irradiated by the |laser beamirradi ati ng neans 66.

A brittle substrate cutting nethod according to claim.
49, wherein the step (a) ‘includes the steps of: (a-1)
irradiating a llaser beamon the first surface of.the

‘brittle substrate; and (a-2)- éd6ling the vicinity of MDO30

the portions of the first surface of the brittle

" substrate where the | aser beam - 108 Mdo30 67. A

‘brittle substrate cutting nmethod according to claim

66, wher ei nthfeb5eapl G- 2yP3 52 Het F oAy a cool i ng

medi um the £qaldGMRANSahS foLQRlkisRAnROZEL &t bheface of

coollng nozzle cool's the vicinity of the portions
whekBet heithier suBeaRfte: i #P4di ated, by spraying a
cool i ng rreda WD hb@dﬁ_hg&ﬁeaﬁwrfb&CEoDrﬁl]h@a:HH firke surface

substra e substr te'cutting met hod .
accBrdr %3 byt EFﬁ%n?u %Lrﬁﬁ%re?ﬂ the step (a-1) is
performed byha baspr beam:Mhaﬂudﬂheﬂmmgsnepnsfam@V1ng the

1 acet e BEano ReshaRatey B pe PaBh R S B R rorates
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clarm
‘one -of. the laser beamirradi ated by the |laser beam

rragi aging fEAns.ANd the dﬁ%‘i'a,%f@ 8B8:8¥8dabYotleng to claim

nMeamsana dnﬂf@amnbmrspmayed oy oiskres acdod Timgr weibltéle brittle

69. Sébg%ggééetgﬁpé$é@& Sogutting met hod accordlng to

erein t e step of receiving at | east

cooling nozzle is perfornmed by a’l aser. beam cqolin

med? UM T K CsTRRR o andReRBIPaSEIe ek el e 11ing

Medi HaHRCR M B8 86§ 0dh ithAD¥abl Br sepaiaielay 20011 smlong
theFﬁreSS| 25 30 70.. A brittle substrate

cut ﬁgsﬁﬁgﬁbﬂgaﬂ%%?dlng to clai‘m 68, wherein the

cool i'-ng nozzl e 'is novabl e along the scribing 1ine.
52. A brittle substrate cutting method according to claim

51 wherein the pressing means is a roller.

53. A brittle substrate cutting method according to claim

51 wherein the pressing means is a conveyor.

54. A,brlttle substrate cuttlng method accordlng to claim

'ﬂ 51'where1n the pre551ng means 1is a bearlng

" 55. A brittle substrate cutting method-accordihg'to claim
jSO . wherein a groove section is formed in the pressing means
.such that the pressing means does not cortact Wiﬁh a line

"~ on the.sééond.surface of the brittle sﬁbstrate,:the line

- opposing the scribing line.

'56. A brittle substrate cutting method aécording'to-claim
”-50;'wherein.the step_(b) further includes the step of:
' _(b—2)_¢ontrolling-the firstIholdingwmeans_Such,that



" 71..A brittle substrate cutting nmethod according to

cl-aim 66, wherein the step (a) further includes the.
step of. formng a notch at a starting position of

1forn1ng the scribing line on the first surface of the

brittle substrate. . 72. A bril0fle substrate cutting MD0O30
met hod according to claim 71, wherein the step of

“forming a notch is performed by a notch forning cutter

mechani sm and 109 .- MD030 the notch form ng cutter

- mechBfiSmstshphtagearesns movas 8l apenthihecrabardpesnt While

i rragiating Mars ndndebhe £09l4MY prRansy %3and cppose each
brittle substrate cutting nethod accordlqgato claim

49, OWReF e¥ hth h%h%t%ﬂz%})e | SUDRTF BT e DY S 9 i ng

line -form ng neans, and the scribing Iine formng

ML SN e B MR ERT. e

diSR6Shﬂﬂﬁﬂﬂﬂuthersthedb—Qnp;nchﬂdeaﬁﬂﬁﬂg$Epo®fIQHnﬂnDlllng

Lon R 00 S U S, R M oeans

rate CU tin

- accnmhlmgal@n@lth&nSdmnbNWEwkﬂmEa plurality. of
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~.recessed portions are fornmed.in a ridge-shaped..
‘'section.of the. edge portion with a redet erm ned

di st@nok b6 sADsirEiee Colibsrpatethodt 3 pep Rt HpdEo clain

accoy dipge 10 @ dNh A 1 MG &AL the aongalelreﬂ s novabl e
separately fromthe pressing neans. 77. Abrittle

substrate cutting method according to claim 25 50,
whes @] ma tdier 1s11ep sGipstlratentuehs nhhee pressi ago reans to claim

such_that the pres neans noves al.ong the scribin
i me’ wh %rejtrhp e Ské‘irh%fd?gﬂl%ega%a]rﬁs aarﬁf%??é"%’essi ngg

means oppose each other with the brittle substrate .
theg&?%&%ﬁ%njgﬂgsW%EE%a%%ecuttlng method accordlng to claim -

57, wherein the holding means 1is a_bearlng.

61. A brittle substrate cutting method according to claim
”_56} wherein.a‘groove section is formed in the first holding
. means such that the first holding means dees not conteet

with the scribing line.

62..A,brittle substfate cutting method according to claim
61, wherein the width of the groove section formed on the

.firstholdingmeansislargerthaﬁthatofthepreSsingnEans.

"ft63..A brittle substrate cutting methbd according to claim

'_Sd, whefein.the]pressinglneaHSanves 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 in the flrst dlrectlon from the pre881ng means,

" the step (b) further lnCludES the step of



scribing Iine_f'orrri_ng. means fornms the scribing line
on the 30 first surface of the brittle substrate. 78.

A brittle substrate cutting nethod accordi ng to claim

49, wherein the step (a) further. includes the step of

formng 110 MD030 the scribimdd7 ne on.the first MD030
surface of the brittle substrate while the first

surface of the brittle substrate is held, and the step

(b) further includes the step of pressing . a second

“surface opp&3ihy Cpﬁ@rpllllépgsmef ABEOBF Nl IHT PepRes such that

Subﬁhéagscoﬂ& h P e rsdBediat encehbi POrset B@bface along

_'.accordln to claim 49, V\/ne ein the ?llttle substr

10

is &PBoM Wpdiing ghile B £ aff TP by s

ghaeans ﬁéfds the
subptiates,sihescid biang apparal Usng oy ithe@sdahbldshg means
scri bi fo ns.for formng a first scrlb

I'i nEHSH%aﬁ II'%T" nﬁ%&&%%]edjo?gfrﬁgn&f%%e%s Sl 5 gogn%urface
secamdngctrhebtsnglbung 1ioe mnd emehasthiord holdimg means holds

sechg Su#?iggstllﬁggrg@ a second 15. .surface. of _the

bonde rate-‘opposing the first surface of the

‘bonded ‘substrate, the step (b-1) includes the steps’ :
| s*%mc},d&% Reidahg Abengqt A€ 55:&% to ¢l
scrlblnkti)lne%grrre onﬁeflrst%sur face oC g to claim

bonfldd W EZ@ls"Ul‘ééﬁrfaT%P by-tHeirFi8ees cFidshGH Pﬁé30ntr0111ng

- forphagdEans h%aglblageﬁtsaﬂg then bhandednsubstEat o1 @l @G Gneans
- the second scri bi nglrl ine forned on the second surface

. of ¥he Pnhdeacsduie
T or gh AQ:0TRANS, 1 jaRd t FBVi Hilr @ HYES SigN@e 408 Gardip@hatthhe third
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% B AReMO8REInd REFHBFRETI TR speed.

secon surface o ed substrat e, opposi _
e 4 LB R Gocis RECEaRBRT ROt & CAPHARR e Tmined
Scr$1b¢e@@ Whine: whicl eetbadf he5di sy nfaaes _anf:i the blmnﬂ@dloldlng
SUbStrate H?cﬂ&ldeach other with the  brittle substrate

- therebetween.

65. A brittle sUbStrate_cﬁtting method according to claim
2, ﬁherein_the'ﬁréssing means moves in a first direction
-_alongthesdribinglineandfurthercomprisesafourthholding
. means and a fifth holding means for holding the brittle’
. substrate in a directicn OppOSlte to the flrst dlrectlon'

from the- pre551ng Means .

. 66. B brittle substrate cuttlng method accordlng to clalm
49,jwhere1n the step (a) 1ncludes the steps of:

{a—-1) 1rrad1at1ng‘a,laser'beanlon the flrst 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.laéér_beam irrédiating means. .



80, Abrittle substrate cutting nmethod according to

‘claim 30 49, wherein the step (b) is perfornmed by a

';breaking'apparatus-for breaking the brittle substrate

along the scribing line, the breaking apparatus

—includes: a first bonded substil# e pressing means for MDO30

~hol di ng NS EC8

pressing ill - NMDO30 the first surface of the bonded
substrate; a second bonded. substrate pressi ng means
for pressing the second surface of the bonded

sub§t'r afePT A1 F STURRRTE SiHstrst BShbrdi AGCREEREIf b claim

hol dvangwhéréﬂe thd stepurd-are ief ptaheobmede@ly subsblahg;medium

e 0B DN L 218 ML UG TR Sy oo

t hene‘zeme(bed;)s | tied wdiesi it ey ﬁfemseobortd:onsr ehkragthéelaser

secpnd bonded ub trat reSSIn h
t hegggrélolnsd boh %substyr X e pressi %%Olrrlea(%%%fgld?ﬂ Oﬁ I%%te tirst

.aIoagrfheefofsthecbrbthgelBnQSWMate the first - bonded

'~ substrate hol ding neans and the second bonded

substrate hol ding- means oppose each other with the

~ bonfiBd Bupstthte sultiete WeETinanaeEbadr 8FFPREipAeto- claim
- firgy bpnded; SUBSEr ak@pPr@SIING s FRAFSeh Hihal fher beam

10

15

first bonded substrate_pressing neans noves al ong the

secHRBRSER PRGN TR Mh it PE  HABS SEoRBCBOidere1v2ng at least

subst e atrer thol di 89 HEansr 2 4 hed biytsle b98EeBeam irradiating
substrate oldlng ﬁe ns_ Ooppos eac other.with the l
bornBedR S ubRe r Gt MEREVR O TRET 9\?9?%%?% nozz.e.
substrate cutting .nethod accordlng to claim 80,

n, the step ( i.ncl u es the ens ' o
con%gol%‘% '?%%Qseg”%%‘ onde @é?? eap?eggfﬁbngZU%CAalm'
neahs, sdshxnhathehetepddhdeM@ndedgsabsles&eCpne9§|h@e laser

- MBalsam lrradlated by the laser beam 1rrad1at1ng means and the

20
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medium sprayed by the coollng nezzle is performed by a laser
'-beam/coollng' medium receiving section, and the - laser
-_beam/coollngnedlumrecervrngsectldn1snwvableseparatelye

from the pres51ng means.

70. A brittle substrate cutting methed_according'to_claim
.68, wherein the cooling nozzle is movable along the scribing

line.

"71. A brittle substrate cutting method according to'claim'
| 66, wherein the step (a) further includes the step offorming _
a notch at a starting posrtlon of formlng the scrlblng line

on the first surface of the brittle substrate

72, A brittie substrate cutting method according to claim
' 71, wherein the step of formlng a notch is performed by a

notch formlng cutter mechanlsm and"



rolls along the first scribing line; and control ling
the first bonded: substrate pressing means such that

. the first bonded substrate pressing means Trolls-along

the second scribing line. 30 81, wherein the first -
bonded. substrate pressing nead§%and the second bondedP030"

substrate pressing neans-are rollers. 82. Abrittle

substrate cutting method according to claim- 112 -

'MDO30 83.- A brittle substrate cutting nethod accorm é{
egrally

to claim 8ahe ik nfUHEL Y S35 iRy meaieniemy 1s Int

10.
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CONYEYAH1e At AR hhEkLe sthsi F Al @i St ddy AgaBt edl the cooling

according to. claim 81 wherein the pressing neans is

“a bB&FTHg 85. A brittle substrate cutting nethod

according to claim 80 wherein a first groove section

S r inh the s nd 10 bonded su r,at e n

a%g ggg%r%Wﬁﬁ tﬁ? fh&uggnggd Qﬁ Bt 757 e pre éb gratm
neass, dm@sr@nm tmmnsKEpvwa}1rsIpenfqrm@iharsecnndblng line .
surf ¢ substrate, the line opposing

: the scrl |hg I ne, and a second groove section’
is for rred i the Mecfilistg bore OB SRS dt<e Pressiaty
‘means such that the first- bonded substrate pressing

means does not. contact with a line on the first )
sur Faced dIr el e srvdhad Tsuiss EHAREN Tt HethPH 2 6pPBRI BE helaim

secpd isCFd B RGhd I@+e20: 5 §6d1£kb£héﬁé@ SWbssF afieeel tip,
cutting method accaording to claim wherein t

steprimn fﬁﬂqurﬁﬁ@ma@sfeﬁeeetb%safbfouf(eor 23“0“1 erential

conddige | bngtidecditst wonshed-gubstrate hol ding neans
such that the first bonded substrate hol di ng neans
noves along the first scribing line while the first

.bOHﬂ@d‘Qﬁmsuhﬁkramsshabdbngumeang mathofies seconihg to claim

nﬂf?hzbetggéeguﬁsgi %293P@EEE%Q%%%QB%r%%%HsoéPSrformed in-

a ridge-shaped " section of the edge portion with a

- predetermined distance.

76. A brittle substrate cutting.method according to claim
. 73,whereinthchtterisnmvableseparatelyfromthepressing

means.

77. A brittle substrate cutting method according to claim
50" wherein'the step (b-1) controls the'pressingwneans such '
that the press1ng‘means moves along the scribing line while
s:the flrst holding means and the pressing means oppose eachf-

other with the brittle substrate therebetween and while the.
. scribing line formlng'means ‘forms the scribing line on the

first surface of the brlttle substrate

78. A brittle substrate cutting method according_to-claim

; '4.'9 ; wherein the step {(a) further includes the step of forming



“scr POF RGPS T e RPpPEHge t

t her ebet ween, - and control ling the second bonded

substrate hol ding neans such that the second bonded
substrate hol ding neans noves along the second

scribing line while the second. 30 bonded substrate.
hol di ng neans and.the first -bdrided substrate pressing MD030
nmeans oppose each other with the bonded substrate.

‘t'herebet ween. 113 - MD030 87. A brittle substrate
-cutting method according. to claim 86, wherein t he.

st ephebc)ibimel Lidesor kbedtias tofurtrts of hed T itHe o W}%%trate .
bonggd; subsLT At eshod g Ag-dreans peligh ithat thiBsthhestis held,
bonded substrate hol ding nmeans rolls along the first
scr@Bfing line, and controlling the second bonded

substrate heghdigdigep m&gngﬁuSﬁﬁBrtD@&lﬁ@@s Sﬁ@%&e@ﬂﬁﬂqﬁreSSlng
substrate hol-di hg nmeans rollg é % econ
ibstTat e

ac‘"i%&%n’éFﬁo%rlttle

© accetHksngate.claim 10 87, wherein the first bonded - -
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15 ¢ é secon

subst rate hol di ng neans and the second bonded :
substrate holding neans are rollers. 89. A brlttle
sub§9taAebrrutlergpb&ﬁﬁﬂmﬁeaunﬁﬂdmngE¢@0dlaDnDKSing to claim
Mheﬁ Inwhh%eghr%h %l%u%%% &EPHQJQQ g@ﬁﬁ@ﬂfgﬁbstrate
bond strate hoI means are
convkeyaisedoby hpdenQIéUSabS@taﬁe cutting nethod

according to,glalmy 87, éﬁﬂgfﬁﬂhéI@%m&&&%bsbgngfgst scribing
substrate hol di ng means and the second bonded

 subSeFBiBINMtAN PG MedRETERE BehtThigscP iy 1ATE PRt fefirst

SUb§ﬁf§£§eQ§fHﬂﬁgb%%ﬁ@@dsﬁﬁ@@fgtégéﬂd?dﬂs@bﬁhd §6rlblng line
wherein a third groove section is forne Rhe fi

bon A8ERSBBST " L RB) (R TH TR A SRt AP el PP et” o 'second
bongdedrasuhst rtaieebb@aaungumaﬁét@mdmtngpmmmrmtiurface

t he flrst scribjin ne, .and a fourth groove
secPfohfsP ?Bgﬁédth gfﬁt Ssecond bonded substrate

holdlng neaﬂBesthptHafllhEnsbmdmmith&uhxbgwb@frate
' breaklng the bonded substrate along the first
- scrlblng line formed on the first surface of the bonded
substrate by the first scrlblng line forming means and
breaklngthehmndedsubstratealongthesecondscrlb;ngllne='
formed on the.second.surface of the bonded.éubstrate by the

- second scribing line forming means, and o

. moving a pressing force upon the second surface of
j thebondedsubstrateopp031ngtheflrstsurfaoaofthebonded
substrate along the scribing line while thevflrst surface

~of the bonded substrate is held. .

80. A brittle substrate cutting method according to claim
49, wherein the step (b) is performed by a breaking apparatus
' for‘breaklng'the.brlttle substrate along the scrlblng'llne
| the breaking apparatus includes:

_aflrstbondedsubstratepre531ngmeansfdrpressing



hol di ng nmeans does not. contact with the second
scribing line.- 30 92. A brittle substrate cutting

met hod ‘according to cl.aim9l, wherein the width of the

- third groove section fornmed ..in the first bonded

substrate hol ding means is Faddér -than that of the MDO30

second bonded substrate pressing neans, and the - 114
- MD030 width of the fourth groove section fornmed in

the second bonded substrate hol ding nmeans i's'|arger
t habhe hbirof swefd4¢esef BHondeerdebsiHaterpressi ng

- neans. 5 933s@c@ﬁdbbb%eﬁgﬁﬂsﬁﬂété%%éssﬁh@ﬁéﬁﬁgforpre551ng
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1inETe ahtr$heSBrid ¢t &°

according to claim 80 V\,herel n the first bonded

-subsltl?a%%cs?%s%%@a%a% e Lt et T Ubst rate

pressi ng NRARS HseSPE§HEMeS Yooy erd holatifdg skadisr 86t iteilding
along the first scribi glintgadth second sri%ibing '

| R T Rt Fod 1. |
furt her coraasesesdtﬂﬂ@ncmece sﬁnfosa:r‘bl‘n:ler]dob@imi@dlﬁmfoaﬂ@ldir}g

hoI a fo ond holdlng
Oae TR S s | Py e TS PURR LA
subst rate ithd hetdp r 6— 1)d|Jrrelﬂtuct£rs fotom st igfst

bohded SubslyAle M GR8I e | @é SN Roet sing
substrate pressin e st ep urther
| ndhft@e‘s svdr shep bhe qsr:ca)d @@mdle@l Fihgtrpéetpregs ing means

%tr!gattﬁehdggegscf@aﬁs Such Lhat ot Bget Al ¥ &k bonded

' bonded su strate hol di ng- neans nhoves on the first

surjaestraenghe hding rs?as%r ABANG R BECORM mondRs (HiGfrate
borglers subsidaate feldiengamansnbel dsthhen@bomosdatibstrate

substrate, and controlling the fourth bonded substrate
ol thHEEPRRREB UG hat the fourth bonded substrate

hol di ng- W&aﬁﬁcm\aeﬁlq)ntlhéIEfses’onﬂoﬁdeﬁacsaba;lmg:et I]:e:ess:Lng

Sosnd 2oL 10T LB VLLe LD LRI BONEE G cosing means

25 moves along the second scribing llne whlle the second bonded

substrate holdlng means and the first bonded substrate

o holding means oppose each other w1th the bonded substrate

20

therebetween.

81. A brittle substratedcutting method according to claim
:b80, wherein the step (bei) includes the.steps of:

o controlling the second bonded substrate pressing

means such that the second bonded substrate pressing means

zrolls along the first scribing line; and

' o controlllng the first bonded substrate pres31ng.
.'means such that the first bonded substrate: pressing means

rolls along the second scribing line.

82. A.brlttle substrate cuttlng method according to claim
.81, whereln the flrst bonded substrate pressing means and

the second bonded.substrate pre551ng means are rollers.



94. A brittle substrate cuttlng nmet hod . accordlng to

claim 93, wherein the step (b-3) includes the step

of: controlling the third bondedsubstrate hol ding

means such that the third bonded substrate hol di ng

nmeans, the first .30 bonded 1ldubstrate hol ding nmeans MDO30
and the first |rstbonded subst pressing neans nove at

a predeterntned speed and the third controlling nmeans
for. the hol ding means controls the fourth . bonded

‘substrate holding neans such that ‘the fourth bonded

115g3  MROZD; substdale Aol didig viRaNge thig aeeamalhgna@dclam .

substrate holdin neans and the second bonded
subgtraWEeﬁﬁé%sF%@ RFEQRSIRBVBeaRE thed preYeEEPhi ned
speed while the thlrd bonded substrate hol ding neans
and _the_fourth bonded substr te holdkgggneans

eacﬁ4otﬁé?r%$T}Ft %Eﬁﬁ%ﬂ r%Bg?ﬁEéﬁgogg claim

A bBiLttkReBebst théepeatsing neshediaczdselngngo claim.

80, wherein the first bonded substrate pressing nmeans

" moves  in the first direction along the second o
- scrBbing wtmlamummmmmemm parergingstpgrlaim

10

.scrlér

meag %flatzsfe g%’to%rggtw@n al o9, Lhe Ehrﬁﬁe second

bri e substrate. cutting ne
f urbh@ded@othﬂ’ﬁrs?éhﬁ phesaseggieand istch Pomtddis asgprlat@nded '

hol gﬁﬂgt@@@spre%ijn@ ReXtd bonded,substitate hotdiddine on

~means respectively for 15 holding the brittle

15

subske geeorg %qufé%pi&h%haaéﬁﬁé%b&trat% the 4iine opposing
di regti pordf oprtieifgrainbonged substrate pressing

means and the second bonded substrate SSi
06 A br it 17 §oCaBO T A L GECENOn TSt HOHER Aot g Leg t bonded
cl ajibs CPaBOpreeaphigsidithd Secstreptofhaeont £ oblondgd fidbstrate

SecBt® bondcte St e br SR EERL Robedt afbrgs £irst

SF ng neans noves

© t hestirfste serilo: hgntedes utand-aont toé Nimg cumleommgtthe second

”'20_-
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30

onggglgub t %g pressing neans .such that the flrst
bonded e preSS|ng means noves

86 A brittle substrate cuttlng method accordlng to clalm-
80,_where1n the step (k) ‘further includes the steps of:
(b—2)Controllingthéfirstbondedsubstratehdlding
 .means'such that the first bonded substrate holding means
 moves along.the first scribing line while the first bonded
Substrate'holding means  and the second bonded substrate'

pre551ng'means oppose each other with the ponded substrateu

":_therebetween_ and controlling the second bonded substrate

hblding@neans such that the second.bended.substrateﬁholdlng |
means moves along the second.scribing‘line while the second
bondedsubstrateholdingmeansandthefirstbondedsubstrate
- pressing means oppose each other with the bonded substrate

' therebetween..



25 al ong-the scribing Iine while the first bonded
substrate hol ding neans and the second bonded

. substrate pressing neans oppose each other with t he
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“bonded substrate therebetween, the first scribing

l'i ne form ngneans forns the-filds$t scribing line on MBG30 .
the first surface of the bonded substrate, the second '
30 ‘bonded substrate hol.ding neans and the first bonded:
substrate pressing neans oppose each other with the

" bonBéd. Askbstr bt & ulttidraeCiedd iehdethedseesAgding to claim

scrbi Rghdiddie taentagp means faembdekhenseceidor controlling

-scribing. -line on_the. s
econd surface of theh-ﬁ%ﬂg%%e:first'

11. Bhe FF bonded substrate holding means suc

" bonded substrate holdingmeans rolls along the firstscribing
line, and contrclling the second bonded_substrate hoiding
‘"means such that.the second bonded_substrate holding means

‘rolls along the secondISCribing line.

'88. A brittle substrate cutting method according to claim
87, wherein the first bonded substrate holding means and

the second bonded substrate holding means are rollers.

89. A brittle substrate cutting method according to claim
87, wherein the first bonded substrate holding means and

) the second bonded substrate holding means are CONVEYyors.

90. A brittle substrate cutting method according to claim
87, wherein the first bonded substrate holding means and -

 the second bonded substrate holding means are bearings.

91. A brittle substrate cutting method according to claim
- 86, wherein a third groove section is formed in the first
bonded substrate holding means such that the first bonded
.substrate holding means does:th contact With the first
-sc:ibing line, and '

. :afourthgrodvesectionisformedinthesecondbohded“
Substrateholdingmeanssuchthatthesecondbondedsubstiate

holdingmeansdbesnOtcontaétwiththeéecondscribingline.

' 92. A brittle substrate cutting method according to claim
-_-91, wherein the width of the third groove section formed

in the first bonded substrate holding means is larger than -

'f;fthafTQf the second bonded substrate pressing means, and the
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_widthofthefourthgroovesectionformedinthesecondbbnded
"substrate holding means is larger than that of the first

bonded substrate pressing means.

93. A brittle substrate cutting method according to claim

'80, wherein the first bonded substrate pressing means and

the second substrate_pressihg means respectively move in
afirstdirectionalongthéfirstscribinglineandtbesecond
scribing line, and the brittle substrate cutting method

further comprises the useof a third bonded substrate holding

means and a fourth 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,

the step (b) further includes the step of:
(b—3) controlling the thirdbonded substrateholding

means such that the third bonded substraté holding means -

" moves on the first surface along the first scribing line

while the third bonded substrate holding means holds the

'bondedsubstrate andcontroillngthefourthbondedsubstrate
-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 A.brlttle substrate cuttlng'method according to clalm

93, wherein: the step (b-3) includes the step of:
controlllngthethlrdbondedsubstrateholdlngmeans

bsuchthatthethlrdbondedsubstrateholdlngmeans the first

bondedsubstrateholdlngmeansandtheflrstbondedsubstrate

' pressing means move at a predetermined speed and the third -

coﬁtrollinglneans for the holding means controls the fourth

bf anded,substrste holding'means sgch'that the'fourth,boﬁded_
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1substrateholdingmeaﬁs,thesecondbondedsubstrateholding_.

means and the second bonded substrate pressing means move

" at the predetermined speed while the third bonded substrate

holding means and the fourth bonded substrate helding 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 directioﬁ along the second scribing line,
the secondioonded substréfeqpreséingxneansImoves 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 31xthjbonded.substrate holding means respectlvely for
-holdlng the brittle substrate in a direction opposite to

'theflrstd;rectlonfrmntheflrstbondedsubstratepre351ng

means and the second bonded substrate pressing means.

- 96. A brittle substrate cutting method according to claim
;80 comprlslng the step of controlllng the second bonded

‘substrate pressing .means: such- that the second bonded

substratepre351ngn@ansnmvesalongthefirstscrlblngllne

‘and controlling the first bonded substrate pressing means
'such that the first bonded substrate pressing means moves

along the scribing line while the first bonded substrate

holdingneanseﬂuithesecondbondédsﬁbstratepreésingneans

oppose each other with the bonded substrate therebetween,

_theflrstscrlblngllneformlngmeansformstheflrstscrlblng
"11ne(ﬂltheflrstsurfaceﬁﬁfthebondedsubstrate,thesecond
'bondedsubstrateholdingmeansandthéfirstbondedsubstrété
.pfeséinngeans_oppose each.other with the bonded substrate
 therebetweénaﬁdthesecbndscribinglinefbrmingmeansformé

the secbnd;scribing line'on_the second surface of the bonded
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e su.bstrate.- :



