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*159159* - 1 - MDO30 DESCRI PTI ON BRI TTLE SUBSTRATE
CUT THINgE 1 AND BRI TTLE SUBSTRATE CUTTI NG METHOD 5

i The present invention relates to a
brlttle Su e cutting systemand a brittle
substrat®¢utting nethod for t0lutting a brittle MD030
substrate by formng a scribing line on the brittle

subsmm aking the brittle substrate along
t he W’ﬂmﬂmmmgf BACKGR(JJND ART 15 A displ ay
appar at uggigpcl udes a fl at Eﬁﬂ%%??ﬁﬂﬂﬂ (e.g., a
liquid crystal panel, a plasma display panel, an

orga [ e [ a

oI SPRARRctorE s, sefied SRpTHRERREE gDesTraTE

two 20 gl ass substrates).CcVhenNG HETHORY panel is

manufactured, a brittle substrate needs to be cut

into a predetermned size. Generally, a scribe line

is formed on the brittl e TEQHNIGAL &'TBIdx | bi ng step),

and next the brittle substrate is broken along the

scribe Iine formed (breaking step), 25 thereby the

bri tt | e substheprebenfiginuantign g2lasesoo Abrittlesubstrate
%%%@dﬂ%d&‘ a"‘@r‘i‘%tﬁe %brst‘ifat%ukh'tg: n@eﬁ'@ihod for

each ea e

oSl ng each other on an u and
| oneFukhiRg 4sbrglrm%@d1b%it%fbx rf@ry@qgauar S@Fiblng line on

cut i hepeelé Nehvsiesafe CahachrdbRehgl Phef BEMLBTe Bubstrate
scribing line on a glass,substrate and a roller which

pr e<BERNT gHhe ( PFEPHRI t htnGt ass substrates in paralle
Wi th the scribing

BACKGROUND ART

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

thereby the brittle substrate being cut.

WO002/057192 A1 disclosesacuttingapparatus inwhich
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
ascribinglineonaglass substrate andaroller whichpresses
androllsontheglass substratesinparallelwiththe scribing
line formed by the cutter wheel. The cutting apparatus cuts
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line formed by the cutter wheel. The cutting apparatus

cuts - 2 - MD030 a bonded substrate which is

manuf act ured by bonding the pair of glass substrates.

The cutting apparatus disclosed in the publication 5
rotates the roller of each cuttig head provided on MDO30
t he upper side and the [ ower side while each roller is
pressed agai nst both sides of the scribing Iine to

exert a shearing stress _(a bending nonent) wt
r esfePONGEG RRPSEFRBE 1 1GIhd soparaERACtyrad % 99§@riasethe pair

af t egf agBg66 bswlstiraeess forned 10 sinmultaneously by a
cutter wheel of each cutting head on each gl ass

substrate, which constitutes a bonded substrate. In
this manner Tm@mtgﬂiaﬁ_:ﬁa@pb&h&@@edlﬁcmdbed:Dntﬂ}% publlcatlon

it t bed t.h {
the TERRFRS herint L SoAGetRIrH i EhoRntar dsq op the upper
ext esdegnd ghe Mms@ﬂleghhlhécemjh trod 1ear ﬁ.blpﬁt@aésm against

for n i ctiyv S b trates ext ends_.
t he éﬁ%?ﬁ%§§;o ?ggt%gﬁgbg ghélég ?ra earlng stress

Howelee bendiedmonieny) wiotle e sgpees: hottl'Ba(sr::trlEb:Lng line on each
suf f%féggt §Hﬁ§%ﬁ§gef or, (?Eete":\fl t h reégﬁgg)riglgkt (a.fl'?e‘:h is formed

scribing |line mhen a vertica
constimyttapeenalschy br nguttet Wheeddobneaabhoyltadng head on

Subsid @ §1alss shvbtPdtel R AN %oﬁs&ﬁst%' ké'é !attyorltﬂ?d substrate

each gl ass substrate may not be accurately

WhenlTh e BeRReHorereh ﬁiaﬁﬁeSBP§§§a§9béﬁr§Pé |s
cut, the cut side edge portlon droops since the cut
si de edge portion. is not held An unnecessar

P 0e oot oG BREhe Bl ndingadtud deHurs e Smathe pupigoation,
pr ocitss by dtihe mcdﬁeﬁﬂpﬁdrkks@nﬂd gRhaRQi VeeRicihaf®icloeftending

R b T A ol S B S5 e on ene

i neredpeceive alsessa pobstivelttesy ékhbéndshiipi idse thickness

fr ac&ﬂ.[&:c’tic% Cofraé’hé’cﬁfését séﬂs%ggtggge ﬁ@&&vé?? the bending
moment does not exert asufficient shearing forcewithrespect
to each scribing 1line. Thus, when a vertical crack
constituting the scribing line formed on each glass substrate
is shallow, there is a possibility that each glass substrate
may not be accurately cut.

When a side edge portion of the glass substrate is
cut, the cut side edge portion droops since the cut side
edge portion is not held. An unnecessary force is applied
to the glass substrate during the cutting process by the
droopedsideedgeportion. Therefore, thereisapossibility
that the substrate is cut in an oblique directionwith respect
to the scribing line. There is also a possibility that
chippings, fractures, etc may occur at an end face when the

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

the - 3 cut portion of the glass substrate. MD030 The
present invention is made in view of such probl ens.

The objective thereof is to provide a-brittle

substrate 5 cutting systemand & brittle substrate MD030
cutting nethod for efficiently cutting a brittle

substrate without chippings in the brittle substrate

and fractures, etc in the brittle substrate. 10

DI SEHeBEF rom gt | \veng] aRE pSBPFEFREesubst rat e

cutting systemaccording to the present invention

i ncl udes a scribin ppar at.us i pcl udi n a scribin

ine form MPGREGSSRbATNERHING 58 DePeHihgLpV af Suclhprgblens.
fir Sthes wth peet Dfe atherébdbFe isulrst :r;ﬁicﬁzit;fmob abbiFﬁKénglhlbstrate
apparat,us for_hreaki the .brittle substrate along t
SPPAR g My Vet A o R ia, shy s ptea cus Hingl madGod £or
a fefifSitcimresky oy tddntg @l Ibinig:tmeasabémncaltevimghaut chippings

r essj f n u f the brittle .

PLbot B BEigeadrete8es8eR dnd Uy ot ot NG 2TAn ey Brittie
substubsteratieong the scribing line while the first

surface of the brittle substrate is held, thereby the
above-descri bed objective of the present invention
bei ng achi eved. 25PAEEbPEURE OF THEr INVENTI@Et r at e
cutting systemof the present invention, a pressing

force upon a second surface of the brittle substrate
i s noved al dhBrihEleFubhratacutitgngayshen a¢¢erding to the

sur fraess et tie ehirtilolnl &n&uhﬁk@abesabhbﬁngtBﬁﬁ&k&%hs including
surface aof the_hrittle substrate is held, this 30

secEh§ S R% 1dpFoLPREinde "earsS; £o5, fQrRigg ph&cribing line
britod @ fduwisst sar€acknofhasbenonte, suwbsteathBe AHASSI BPeaking

;SE%E?Zalrgaer{sntepexf ?EH—:E&{Q%Q' It'?lee fl(a)r.r'zr.q‘.3 lgnsglg%tfrla%%t along the
scribing line, wherein the breaking apparatus includes a
first pressing controlling means for moving a pressing force
upon é second surface of the brittle substrate opposing the
first surface of the brittle substrate along the scribing
line while the first surface of the brittle substrate is
held, thereby the above-described objective of the present

invention being achieved.

According to a brittle substrate cutting system of
the present invention, a pressing force upon a second surface
of the brittle substrate is moved along the scribed line
formed on a first surface of the brittle substrate while
the first surface of the brittle substrate is held, this
second surface opposing the first surface of the brittle
substrate. In this manner, while the pressing force along
the scribing line formed on the first surface of the brittle
substrate, the pressing force isapplied to the second surface
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substrate, the pressing force is applied to the second
surface - 4 - MDO30 of the brittle substrate, this

second surface opposing the first surface of the

brittle substrate. Therefore , a bending nonent is

applied to the brittle substraté such that a vertical MDP030
crack extending fromthe scribing |ine positively

extends 5 in the thickness direction of the substrate

to cut the brjt substrate. According to a brittle,

sub&fr af*s mni@ R te . s ﬁ@@aﬁg suFEsts gRPosing the

t he fh&@;a;l@mgeafmafa:h&bﬂwti@rshbenzré@d nClI'Fl@Q&foQte tahbendlng
reSS|n neans sur f ace e

P ¢ e e Pa) £ha Beie P kR T SR kA R aCR spat dvertical

hol d¢magk ekeéehiddsy fnbﬁlatheoécrhbihgl lihe poPstiaély extends

wher,ei r C n

cont e i bkheks BSel0oh SRRHLLIPOPLIRRN ERY cne briteie

neasybgtrateal ong t he scrlblng line 15 while the first
hol di ng nmeans and the pressing neans oppose each

other with the brittle substrate therebetween. _

Accor di ng t 8cgopdiingl tosalistititle subsitygtsy sudmnioly system of
t he e v S n

the 8 BeP BT ot o oaar Pk Frd cpbBaPRLEd Bpf urener
t he ipFildes : @meeﬁ’r%%%gmqres gom pwsmlncﬁ ﬁgen@aﬂsnd surface

hol dg @lémfﬁtwgﬁeger&fe tdifa QEhEtslt%oglmgjﬂéﬁng%rholdlng
theFB si ng means presses a  second surface of

bri Fratecenferbpdiel tile grbssrager owfe%r%n the first
appbired sahgngohbeo I Lhnbi fﬁ@ahbnﬁaﬁfc&ﬂﬂﬁraﬁ §E§0151ﬂessing means

surfac g% he brittle substrate, gg ab
oopsar bt the Bl e fovhl pLPBoobher sar E5Eng 1ine
whi ghilehthe diidstngollidieg mebnsnail the preestihl, méans oppose

ben%hpﬁaggﬁggtw tﬁ %R%l ed tg{{gﬁﬁprlg#ég UbStgéEween

suc a-veltical cra
scribing line positively extends 30 in the thlckness

direction o&cégfd§HBS’Eéa§ i Y sthtQQttet Eﬁtting system of

substrate
the present invention, a pressing means is moved along the

scribing line formed on the first surface of the brittle
substrate while a first holding means holds a first surface
of the brittle substrate and the pressing means presses a
second surface of the brittle substrate. Therefore, a
pressing force is applied along the scribing line of the
second surface of the brittle substrate, this second surface
opposing the first surface of the brittle substrate on which
the scribing line is formed. As a result, a bending moment
is applied to the brittle substrate such that a vertical
crack extending from the scribing line positively extends
in the thickness direction of the substrate to cut the brittle

substrate.

According to a brittle substrate cutting system of
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According to a brittle substrate cutting systemof - 5

5 MDO30 the present invention, the first pressing
controlling neans controls the pressing nmeans such

that the pressing nmeans rolls along the scribing

line. The first controlling nead®s readily noves al ong MD030
the scribing line since the first pressing

controlling neans controls the pressing nmeans such

that the pressing nmeans rolls along the scribing

| i nethe presedtaingerblianpriha FerstRreaseng fantiplliing means

Syst@iifold hendresess ihfvifddh &NsuéRetRAESEhBIpFBEBIng means
may be a roller. Since a roller is used as the

pr esA S LRI t Hee 1$751P1Rg eLiP®g control 1ing means
readi |l yrotates the pressing neans 15 along the

scribing line. 20 _Accordjn o a brittle syhstrate

cutting systHif SArSEHeoRFERLhEnd MAARS GRatiy BrESsiHpna the
nMearscrigyiog himenviyos . tis nEtrat coneeybdngi sonsedlaing means
t he ' L fir r i n n lling._.
a1y e defind eindl 35 1hgE"LRS BlBHging means
scrifning |akeng Adersiengbimg albmett| e substrate

cutting systemof 25 the present invention, the

pressi ng neans may be a bearing. Since a bearing is
used as t he Asteoxding meapasbrhetle suhspraceigtting system of

cont [ [ j S
Rl RIS R85k ATHERR iy P rodex.

substrate cutting systemof the present invention, a

gr ogvehsect ihserhdma A fedr ﬂms'g.a ad BBeI05$d 1y MBARS the first
SUCpgeégigggoREEgiigggg%%%%réggiﬁféotatesthepressingmeans

along the scribing line.

According to a brittle substrate cutting system of

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

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

means along the scribing line.

According to a brittle substrate cutting system of

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

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

means along the scribing line.

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

the pressing means such that the pressing means does not
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- 6 - MDO30 contact with a line on the second surface

of the brittle substrate, the |ine opposing the

scribing line. Wien the brittle substrate is cut al ong

the scribing 5 line, the pressing neans hol ds both

sides of the line of the secondésurface of the brittle MD0O30
substrate so as not to contact with the line on the

second surface of the brittle substrate, this line
opposi ng the scribing line. Therefore, occurrence

ohi BEPRES talithe 2oL SBEt SGTANS FEARRPT TEhe forittle

dur kaestRateyt thed 1AheC pposARPHHA G dPL Mg | 1ihe.
substrate cutting systemof the present invention,

the breaking apparatus may further include a flrst
hol di ng conWheh! tHybieandef Dlibsoratelid sgtldiddetherséribing

hol ns such .that the fir ol di nq, ans ves,

o REn e EB; PRERG e meRs Pl Hath FadSh RE ddiaiine of
andthbespbeaﬁi egrmres ofphee baddit I larbsitdtd heo as not to
brittl a erebet h fi-rst

conPPBREPCR LR LS LIS M WRRN e ednll Bulieath BECERL Wit ele
scr 'sbbsgrlartne tanick 1 hrpefoppsts ing tlhagcmdmrrg)unag Barsefore,

mvgéchgg‘eia éf I?:‘i’u%lphrlgig{)gel ttslil‘?é QugG fgge g?b?:" 1@ﬂqgseﬂfl§iented

to sequentlall e substrat rom on
enddﬂaeegothﬁh@ubﬁnpﬁl@Iﬁmﬁﬁﬁ*ate to the other end
face 25 of the brittle substrate while the first

hol di ng nmeans and the reSS|n%ngans oppose each
ot her with BFFPrAR&nguBRtd Brd t bl supsitinadie crhéingofestem of

thethel ptb8efitbshvaheibsf, Cthhe Uté@ﬁﬂhgf&ﬁﬁhﬁﬂtas ma further

plurality of startin oints of cutting.

D Cbonube psT Lo O W RG (FOR G by B dleARBSEoT SPRAEO11ing

t hgthél fh‘_ketsubiﬁﬁ.ﬁbemeéﬁﬁ?mﬁid:ﬁgt]h@t atheifiret holding means

substrate cutti n1o t he sent |nvent 0

henprPE afBhaitle BERBInG hypReutets the Hlggdcholaing neans
and the pressing means oppose each other with the brittle

substrate therebetween.

The first pressing controlling means moves the
pressing means along the scribing line and the first holding
controlling means moves the first holding means along the
scribing line to sequentially cut the brittle substrate £from
one end face of the brittle substrate to the other end face
of the brittle substrate while the first holding means and
the pressing means oppose each other with brittle substrate
therebetween. Therefore, the brittle substrate is cut
without forming a plurality of starting points of cutting.
As a result, a cut face is formed without having unevenness
on the brittle substrate.

According to a brittle substrate cutting system of

the present invention, the first holding controlling means
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may control the first holding nmeans such that the

first holding neans rolls along the scribing |ine.

Since the first holding nmeans controls the first 5

hol di ng nmeans so as to roll along the scribing Iine,

the first holding controlling-nfans readily noves the MD030
first holding neans al ong the scribing line.

According to a brittle substrate cutting systemof 10

the present invention, the hol ding neans nag be a .
r ol may. carteel the figigtholdingmgans s thasthedirsigholding

Mealsand Mo ifid 1y dHY OB b | Dgngreans readily

rotates the first holding neans al ong the scri bing
line. 15 According to a brittle substrate cutting

system of idiedy ageNteireHd iting hee 419b de oGt FBBHSthe first
may be a conveyor. Since the conv%¥or IS used af thf'
firdehdng MPIRERC a3 P+ 1319 e S cohpiR9| +hge- the
nmearsnsaadid yaiwg atestibelingsheahsl dicaglimamowd®©nthe first
the _scrj.bing |line. 25 30 .According to,a brittle
Sub&%@%&%q% asjgzpﬂ%rﬁlb? Scf’ﬁ’eb%?%sleﬁ?er nventi on,

the hol di ng neans may be a bearing. Since the bearing

is used as the fir.st hal di.ng. S ir | di

control | | ng Erdita it 8 N EPElSypdtifalq 'Hraifidistbcen or
nearthealporegartie isorindiing | ithe. hadddmndi mgaines malyr bet Aeroller.
substrate cutting systemof the present invention, a

groove section may be formed in the hol di ng neans
such that tdrae shernbiern iseaned dfeshebirsbhodeiing means,

W t R HNE1 S§E hid1RE nld 6 t MBI YheBnisheeddi iy FBtates the £first
substrate is cut along the scri line, the first

bin
hol diGimshiReant AL hthe REEHPL8%el $8%1 bi ng

According to a brittle substrate cutting system of

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

Since the conveyor isused as the first holdingmeans,
the first holding controllingmeans readily rotates the first

holding means along the scribing line.

According to a brittle substrate cutting system of

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

Since the bearing is used as the first holding means,
the first holding controllingmeans readily rotates the first
holding means along the scribing line.

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

not contact with the scribing line.
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line so as not to contact with the scribing Iine.

Therefore, 5 occurrence of chippings at the cut face

portion is prevented during the cutting process.

According to a brittle substrate cutting system of

the present invention, the wedt® of the groove secti on MD030
formed 10 in the first hol ding neans may be | arger

than that of the pressing nmeans. The brittle

substrate is positively cut since a portion of the

pressing neans goes under the first holding 15 neans,

so that thewdd the b?ih:&if@&ﬁbb%rh‘t@eié' cud REHHlg the scribing
According to a brittle substrate cuttlggéf st em of

t he Jgnesehie flFstihotdingpegnedie s ke phirihiregcribing

I nchugR s8 axeRO8 NEbALASt B tBBG ridingl 1A8kdi NPherefore,
means for nDV|n% 20 al ong the scrlbln%cllne in a first
r

i r QEGUHFFERE PoICIHIRATEE Athkbe, Gk FAC8 BRYELRR 15 REevented

sec@ri-ihg diny dEAEn@Nskddwsd hird  hol di ng neans
being arranged in the first direction from the

pressi ng neans, and the breaki ng apparatus may further
i nclude a semanrddiolglitoga dont ol é isnpseamtse foutting system of

Contsl LLDG 2P (LR ASeInCehe\ i, BPAS 3U5HyL NI R cormea

secon neans noves SUPYREE %
t he igcrtihigi ﬁgﬂSWnQOWHﬂh@ melap ss maynbehdhdioey nhansthat of the

hol [ £ Substrate, and controlling the
t hi ?’}e}%%ﬁdﬁneans such that the third holding neans
noves on the second surface along the scribing 30 |line

whil e the tRid dol i ng Wrgeéd§st lﬁ%stirt'ltvtell% cut since a

substrate. The hol ding means is noved along t
scr igintgdan f€ the DTREHBDI RS AR MjdSTe tbﬁ’cﬁf-rSt holding

POr et ,0fsd Rt eh DM ek td@bs EE4EHI 1§ 11K€1YSto bend.
fornmed, thereby preventing an unnecessary force being

applied to the areas which are being pressed by the
pressing neartordEiny tesaliritctipngstitd btitting system of

the present invention, the pressing means may further include
a second holding means and a third holding means for moving
along the scribing line in a first direction and for holding
the brittle substrate, the second holding means and the third
holding means being arranged in the first direction from
the pressing means, and the breaking apparatus may further
include a second holding controlling means for controlling
the second holding means such that the second holding means
moves on the first surface along the scribing line while
the second holding means holds the brittle substrate, and
controlling the third holding means such that the third
holding means moves on the second surface along the scribing
line while the third holding means holds the brittle

substrate.

The holding means is moved along the scribing line
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5 face portion forned on the brittle substrate can be
prevented. According to a brittle substrate cutting
system of the present invention, the second hol di ng
controlling means controls the second hol di ng neans

such that the first holding 10 feans and the second MDO030
hol di ng nmeans nove at a predeterm ned speed and the

second hol ding controlling nmeans controls the third

hol di ng nmeans such that the third hol di ng neans and

t he vhrideshed dieanshgovecht pastppegePEr i fe@repeed Which the

whi |s%r1m%gsﬁﬁﬁad1§@d¥n{&i ”‘E@l‘é&e@@dpkaeeh@lh@ 8R! @hRdcessary
nmeans oppose 15 each other with brittle substrate

t he fOFEEWLEA NITREPIEGh & NG ﬁ%ﬁ’s“% 3% ReiRg pressed
hgl difyn&h@%ﬁrjéss&hl’gMnEah@ d Ageabfeé‘giﬁ ls%ubﬁppﬁhgssaacghe cut
the first ho ans secon ol di means

L i FRRRE TSR R vetne B4t R Wk alfean bE prevented.

According to a brittle substrate cutting system of

the present _i nvent.i on Sin further

ol e o ASEPERTHG HP B AR R S CH Ay Sy stem of
neanhef presmnt righvizn tail cang thbsawmdb ihed diimecontaollilialg means

di r %kxt%'?ﬁl%nghé %rec%?xldqjl Jréac_pﬁm?% té\%&? ?‘Iﬂgﬁ:t {P?é %’irsr{eholdlng

four neans an neans
bei mgaaysr ange'dhe rsecenid dstlidm o pleadist move uhea predetermined

di r%%@eﬁnaﬁaomé '@%cBEﬁSﬁ I‘&H?%tx?&ﬂ}?g flelatls controls the

hol di'ng nmeans I's noved he scribing |ine whi

t he that RoRgiagngerpansushdthAE £het b ol dipbdinganeans and
hol @nlchreldls e he@hs floviehatarer %é@@ﬁ‘éhﬂlrlﬁad speed while

scribing lineis formed, thereby preventi n%
unnd®essargnadieiding H@anslénd Weo 3diashrdding maans oppose

ar eaachhiothed! &itel AheP HREIAA D)5t A0S StHKre @RS .
As a result, chippings at the cut face portion forned

on the brittle substrate can be prevented. 5 According
to a brittl #heudbsdésad Boddtihignge Siys la@i@ the third holding means

firmly hold the brittle substrate since the first holding
means, the second holding means and third holding means move

at the same speed.

According to a brittle substrate cutting system of
the present invention, the pressingmeans may further include '
a fourth holding means and a £ifth holding means for moving
along the scribing line in a first direction and for holding
the brittle substrate, the fourthholding means and the £ifth
holding means being arranged in a direction opposite to the

first direction from the pressing means.

The first holding means is moved along the scribing
line while the fourth holding means and the fifth holding
means hold the cut portions of the area on which the scribing
line is formed, thereby preventing anunnecessary force being
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the present invention, the scribing |ine formng neans

may include a | aser beamirradi ating neans for

irradiating a |aser beamon the first surface of the
brittle substrate and a cooling neans for cooling the
vicinity of the portions 10 of the-first surface of MDO030
the brittle substrate where the | aser beamis

irradiated by the | aser beamirradi ati ng nmeans. A

| aser beamis irradiated on the first surface of the

bri @anl inthierthe argas vhdchiareibelng Pragspdrky ¢he pressing

Wheneakss 1 hadl é‘%%rsuﬁ%ar%hﬁpﬂaiﬁ@g'a%t €e icutCPRLEDo1RT on Formed
that a scrlblng ['ine with vertical crack generated

t heradt rEhes Hpitheke Sul"h‘é‘%’é@‘b? ecan RerpLeVeREedrtion
does not remain in an edge of a cut face. As a
result, the cut face portion which is fornmed on th

brittle subftGearding theahelibhle FURinaes rtigng System of
chi pped praeRnithengehthohl t tRe S¢bSibal@ 1ind FIHA Adans may

to adlfferent apparatus, fromthe brittle bst
cut G AR HIRR g LT Log P SR B B, hLagbating a

for Jmﬁ:erbeaawbﬁemtfimmmdrmé hef bthétlbf:.ttle substrate

substr 30 Accordin brittle subst
oot EeE e Rig e Rl rd il VECIHPRL S She portions
nearst thyg fhiecst squang ofhobhelter i tinte s staelitiengheve Alhe laser

may ool téﬂeldyféa%gﬁb tn?e Pgééi%‘e]éaﬂﬁ‘hfﬁ bhgthAgCheans.

beam|S|rra aylnga coomgmslumon
the first surface of the brittle substrate. A

predet er m negd l% %@' BEahhes bl 146 £a 84HYH e FSrst surface of
posi tivel ¥tcoo ed wthout contacting the brittle

subsiheabrltEleisuhs atentaiihe Yhelrbsyiafgthe@antians where

spr ayfd 10le? bRem 131lirrM030eli 1Stccdlidd 2@ @halthg scribing
brittle substrate by the cool i n% nozzl e. A brittle

subdtimft &7kt t 2nYeslireh sEeskdigRpere et thiihls formed.
| NVerHdH¥EdiyY, ia1Qitids A diddeirjieandoes nod ﬁfeduaum in an edge

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

subsequent to cutting the brittle substrate.

According to a brittle substrate cutting system of
the present invention, the cooling means may be a cooliﬁg
nozzle, and the cooling nozzle may cool the vicinity of the
portions where the laser beam is irradiated by spraying a

cooling medium on the first surface of the brittle substrate.

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

cutting system since the cooling medium is sprayed onto the
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5 receiving section f or receiving at |east one of the

| aser beamirradiated by the | aser beamirradiating

nmeans and the cooling medi um sprayed by the cooling

nozzle. Since diffusion of at |east one of a |aser

beam and 10 cool i ng nmedi um i-s 1arevented, the safety MDO030
of the brittle substrate cutting apparatus is

i mproved. According to a brittle substrate cutting

system of the present invention, the |aser

beafiirsdl suugfmpﬁmrnesbretmleuwmﬁ%hmﬁgﬁ geoling nozzle.
novabl e separately fromthe pressing neans. A brittle

substrate on which a scribing line is formed is cut
when the praskritesudbsitaatensut hdngxsremacqesdgg to the

t ' ”Brteggn%: Ehbbﬁglbhnﬁa#rslﬁ@]’.ﬁ@é’- a Wid&r thansdddi gy medium

l[inge formed on the Tirst surface of the britt]e
sub§?P§ﬂ€lngaS§€§6ﬁB Sorf ReeedVipdeabri¢2FE ALY gfhe laser

IS BeamsSearbiibbea W enel Ngds8RHSam iheRfidtSndg Means and the
scri bi ng step and the breakln step are arpcf)rztr)éerrately

si mgPe H@@M§F@4§@¥F@Fﬁ§@ by5 t for a

cutting step is reduced. Accordlng to a brlttle

substrate c ttlng ten1o t ent entign

the cool i ng°A8se & ?Sbgn §Bﬁ%g Io%%eﬁﬂ%a%éngFn%eam and
Iineodmimarmﬁﬁimm rmobregenMEﬂletnBrun&ntmloﬁgﬂh&abrittle
scrib I|n 4t ]ﬁﬂﬁr set
accd l&’%%(f e ma el‘all% r"}Lq"actfq{gflheé fairrl]rl1 e Substrate. -

12 - MDO30 Accordlng to a brittle substrate cutting
systemof e, ?ﬁgﬁ NEol DR sUBG t38tePEAgtihBesystem of
form ng neans er may Include a notch formn

cut tlve nprRaARSm ¥RVemt QR ni fdiea ABEER dpeamseapiing medium
posi te'c%'ivqj t€{1 £t 16h hBG vEhbPhble deip?@a@R1eréh ihle pressing

sur ace of e brittle substrate.
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 brittle substrate,
a second surface of the brittle material is pressed by the
pressing means. Therefore, the scribing step and the
breaking step are approximately simultaneously performed.

Accordingly, time for a cutting step is reduced.

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

along the scribing line.

Since the cooling nozzle is moved along the scribing
line, ascribingcondition canbe set according tothematerial
of the brittle substrate.
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Since a notch is forned at a starting position of

formng a scribing line on the first surface of the

brittle 10 substrate, a vertical crack extending from

the scribing Iline is positively forned. According to

a brittle substrate cutting sysizmof the present MDO030
i nvention, the notch formng cutter nechani sm 15 may

be integrally novable with the | aser beamirradiating

nmeans and the cooling neans. The notch forned at the
starting position of formng a scribing Iine, and a

| b
aser beam iyt g dg&llgggoa% %@ s%%sct‘l‘?njﬂéqgu%rt@ﬁgaﬁﬁstem of

co- al i gned. i ne
acc&hﬂeﬂEEStheanﬁﬁbﬁgoﬂheﬂhQN§QFﬂb%ﬁ%hlan§cﬁQﬁmﬁ?9 means

l'i N@yrcthelrO nfty i RIGe AL GRUIBH EdiphPlditt&r mechanism for
substrate cuttlng systemof 25 the present invention,

t he EQEMHBGR OB For AtRF HHRMBOFAY10BOLL et Ry the scribing

Singq na Wrd& ne!latd o i adO sk tirdoeft £ 8 NsYs Brate .
scribing line is available, a scribing line is stably

formed. 30 According to a brittle substrate cutting
zySLenhof dtﬁ@uﬁgeﬁﬁatchnientbemedtBe ?u%t@ftﬂﬁg Ppésiition of
i sk-shaped cutter an ade. porti
e EGRARA A SHEEhiRy Line o khBghi et ciaeh prafnd Brittie
edgeubis tidat e, uht\&frtm crapk &Sttmeling €rohi tige Isicmd biimg line
for d whi.l.e tHBJ%ﬁ mheel tipis pressed and
ri

r ot e@(ﬁ%R%m e substrate a speed 5 (scribing
form ng speed) of formng a scribing lineis

i nproved. AgeQiJif1g, (P_o ay gifflfe %&iﬁ{l{” tlee Eﬁtttt'l'?l% system of

syst em of e pres I nvent i on, a
recé@@e@rp@emmonQV#a¢190 béhﬁoﬂﬁﬁahuﬁoambnad@UEﬁgé mechanism

ridgR e iaRedraily Rb3e®1ROW kANthe laser beam irradiating

means and the cooling means.

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

is to be formed.

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

be a cutter.

Since a wide selection for conditions of forming a

scribing line is 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 a blade portion may be formed in an outer
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with a predeterm ned distance. A plurality of recessed
portions is fornmed in blade edge ridge portions of

the bl ade portions with a predeterm ned 15 di stance,

so that a plurality of protrusions is forned except

where the plurality of recessed3ortions is forned. MDO030
When a scribing line is fornmed, the plurality of
protrusions applies a pinpoint shock upon a first

surf ace of the brittle substrate. Therefore, a

ver tiicaumfeaek tililc e dget efdshep auttar athrel Jobp of the

thi ckness of the brittle substrate is formed. As a

result, the brittle substrate is positively cut after

the breaki n§isrem sactbingddneci atprmedvhickayshe gut ter wheel
cut i R0; SYHRIBSH andord 8t L @ eBhe BVANE 1 OBubd&ate, a speed

cutter may be novable separately fromthe pressin
near§ CCAbANG: tﬁ%’“@tﬂ:ﬁéﬁ%‘?@dbn%lf@ﬁn&%r?b?ﬁé‘iﬁlﬁg Idne is
for fRgroeacut when the pressing means follows the

cutter at the 30 tinme the scribing line is forned.

While the scribing line is formed on the first

surface of hleokdihlgl eosahsatiratls su@ss:eraomcauutfm@ceystem of

of the brittle material is essed. by
Teaiibe BPREFERE BV TRy FPHOS SLbY Fh SERE oo cTypos tions may
MDOBe boem&dnh at Bpaaé eedgp rddigenpelkyienmif ttiveeblislly portion

perf qr ned. A rdln a cutting step is
r edé& gle A@E&g’ gt o'?‘\z{(l1 iﬁ'{rli%%rgcoéubst rate cutting
systemof 5 the present invention, the first pressing

control Iingyl ATpRREa By G %@&fe@es%% gafﬁgbﬁl f@mnfé&ﬁn blade

that the presSing meah noves al o e scribing |ine
whi edgetwidge pprh@pusmg‘- Mh&ad&mqqﬂ@% vithgpredpkermined

Opp‘Eﬁ% e, oéa%ha‘f!' 5 Bﬂﬁ%llirt‘yt éf §ro%'fﬁ§t3b&tsels formed except

t here etvveen and whilée the scrib ng i ne ormn
nmeaf&ersr ket RéusalifyngL] Fﬁ@eéﬁeflhEOFtF-gf‘Ss 1 gegmsfl When

the; dAfdhPUbSid at €. formed, the plurality of protrusions
applies a pinpoint shock upon a first surface of the brittle
substrate. Therefore, a vertical crack which extends up to
about 90% of the thickness of the brittle substrate is formed.
As a result, the brittle substrate is positively cut after

the breaking step.

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

from the pressing means.

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 brittle substrate,
a second surface of the brittle material is pressed by the
pressing means. Therefore, the scribing step and the
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The pressing neans is noved along the scribing line

formed on a first surface of the brittle substrate

while 15 the first hol ding nmeans and the pressing

nmeans oppose each other with a brittle substrate

t herebetween and while a scr+blég-form ng nmeans forns MD030
a scribing line on the first surface of the brittle
substrate. Therefore, a scribing step and a breaking

step on the brittle substrate are approxi mately 20

si mittesmicious st epe afrer approgdmatedyusimul taneotisdyt ppr§ormed.

ste 1 ri sir educedguced.
Acc&c(flto%dlt%ﬁaip 'brﬁﬁ?f%b%t%?gfc ttglfﬁfé systemug1sa
the present invention, the scribing apparatus my

include 25 g QAPIdY tld A PEPLEGUBASa O cdtH i System of
the scribing line on the first surface of the brittle

substrapEeaRPtelnvRNE{eR; the Fiaet RFeTHNHGAReLling means
substdatenittdietHe Bk 4 ey MRAld BachapRat als pF¥sing means
further include a pressing nmeans for pre33|q? &Pi .
secHVesAlend ERRF PR g wWhides the LHrghdolding means
br ibtatride th¥) preasdimy theadGC @pRiode leach bitheld @ith the brittle
substrate cuttin tem of _the.present inventiqn .
Lhe SHENTIE rEETS eI fRRRA BRATS 28 SHEHgY ddne forming
scrindags |ficwmmd ahee dorittihg fliirst oswthac€iaktt sarface of the
brittl ubst.r at ile the scribing line form ng

neaﬁ?zﬁaf ??Eéké%¥€t surface of the brittle

substrate and while the pressing neans holds the

second surfagg, ?&e%@ﬁn? 1'!1&5{1@ oW §1ong 18 & i®ing 1ine

the a pressing force i s applied to the secon surface ]
of tinrmedten a stir:t asersaemgef hehechrbthgel Fubstrate while

t hi %ﬁ%&%@%ﬁ%%g%\%ﬁ?%ﬂaﬁh@lé g s S dfear oppse each

britt substrate on e scribing line is )
f or rdgheswhth eg uPrittaep Shbistd atsnmditefeb el £ while a
t he dudind g StISIS enseitd flinidal strM@ilLaling @pk the first

extending fraomthe scribing Lin posi tively extends, .

'n (HEIReRAGRe RETELle sHOstTARg - Theréfote,’a scribing step
and abreakingsteponthebrittle substrate are approximately
simultaneously performed. As aresult, time of cutting step
for the brittle substrate can be reduced.

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

substrate.

According to a brittle substrate cutting system of

the present invention, the pressing means is moved along



substrate to cut the brittle substrate. Furthernore,

since the scribing line is fornmed, while 15 the

scribing form ng neans holds the first surface of the
brittle substrate and the pressing neans presses the

second surface of the brittl-el$ubstrate, the scribi ng MDO30

. step and the breaking step are approxinmately
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si mul taneously perforned. Accordingly, tinme of a
cutting step for the brittle substrate 20 is reduced.
Accbhdisgribing Bdiine: fernafsen dhe Eirstmpsiacemicthe brittle

t heaﬂé@%%ﬁﬁ:e' PUERL! PRe é@flgih%t 1 8n8UPSEIBLE HBAndendlds the

substrat e obtai ned ondi ng substrates, the

scr Ebrag 95 fapmphttine hﬁytmelwtar&m apdsihile the pressing
for pbagsMBandsl @he SRCENAI strffacel oFCriHd nrilt e Gubstrate.
first surface of the bonded substrate aéi econﬁ1

scr FBERGEPERe EBPNPNETRESADS FPHCSS HishGP Jseéi e second
SCL'SPL':EtﬁcleI B€ fhe abﬁﬁ@@?é subé ecatef al?ﬁg Ettﬁ]éi&ﬁbrlblng line,
substrate o sing the firsf s e of t bond

subdPi5tseC ﬁﬁﬁ‘g'taﬁg PRATNY %§SS€\+%§5§ uﬁgﬁcﬁr e%%hte Rrittle
bondads]scs:hrbtter@t ePlahonge e ibingt 1 soe ils Agrhede fAs mecksult,
on i.rst surface. of_t onde

f.r§t8§BPE89n80PFﬂ§ +3r #PR fod Q%SQ%%§§ reaig %&bét@%te such
bondhdtsubswefmﬁcalongacheexﬂamdingwftmmgthe1@cr1b1ng line

Subbbpataveny (ReegRab QL CERRY BMCREEHS. e Moang, o the

Second scri orm ng neans,
andsuhstiiatet topcedsithe dartttdle ISP S nay nove a
pressing force upon the second surf ace of the bonded

substrate o¥p03|ng the first 5 surf ace of the bonded
substrate aFgREhHERBOZEriHANRP FRAECRAPISY tipe tpfgrmed, while

sur fraeesefribiaghendrenguhehhat Rollashehd. £feser shhgatd of the
a brittle substrate cuttlggaaésten1of t he present

| nveRtitsAe SUPFEERERGATDIEE BESASANGHIRARS Rhe Sice thE second

of *skl%fb.@édsﬂ S piriatta d subBvedtal, ofige tdierHeindetep and the

lslug Ie D\ﬁh?l gp?ﬁ%é;,%,gs&r{{%g@ef{; stfrr?ufgargeegusly performed.

Accordingly, time of a cutting step for the brittle substrate

is reduced.

According to a brittle substrate cutting system of
the present invention, the brittle substrate may be a bonded
substrate obtained by bonding substrates, the scribing
apparatus may include a first scribing forming means for
forming a first scribing line on a first surface of the bonded
substrate andasecondscribing line formingmeans for forming
a second scribing line on a second surface of the bonded
substrate opposing the first surface of the bonded substrate,
and the breaking apparatus may break the bonded substrate
along the first scribing line formed on the first surface
of the bonded substrate by the first scribing line forming

means and break the bonded substrate along the second scribing
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surface of the bonded substrate is held, this second

surface of the bonded substrate opposing the first

surface of the bonded substrate. In this manner,

while the pressing force 15 is noved al ong the

scribing line forned on the f4rl$t surf ace of the MDO30
bonded substrate, the pressing force is applied to

the second surface of the bonded substrate, this

second surface opposing the first surface of the
bonddaesfibsmedt en thaesecond, surbendi pf Hpedpended substrate

applbﬁzﬁglh Crstaelgg)nlao'% S ti3e Fefdnsil ;}nglﬁé@{s,a and the first

vert ext en I Ng romthe sc |ne
ext presSsing nenttarpéﬂ-n@gs mgapscmpgnmevet ﬁepgeﬁgimat £O¥ge upon

CUttH@E%éEK@%@r%@&Eé@EﬁeH%HEE@%GBSEQd%é%pﬁééfngtheflrst

substrate cutti ng?s yst em of the present 1nventiq

t he SHEEALERE ABShAdrd ﬁHPStﬁélt&o%lO%Q £RecTCHURRY 11ne while

Ssubsheatrq rate sUrFAJE VT ey HUmREsd nhibdieraté rbé held.
surface of the bonded substrate; a second bonded

substrate pressing neans for pressing the second
surface of ackerdindedosamtitailes sablstrdteendtdng system of
sub rate holﬂ the first

f
ace RESSED &8% &%B‘gtnr o3 gresglggcg%zag% SROR 2 second surface
SUb@ﬂﬂ‘@bbﬂﬁdﬂwmé i smdvaldia hgnyg thesgcoided line formed

f ' .
U S £ CoBPRRSH VTR 815 LLESS AR LRI ruron
seccsmtfb@edeﬂ thelﬁondW@OSBIb%tmm disehet s ilhis seqrad surface

such ¢t feﬁ BBﬁdéﬁCQﬁgsQQEQEdppEHQ%baEﬁepf%é'tnguﬂfﬁaé of the

noves a frrst scribing [ine whi the first

on@@@dé%ﬂlb&téaﬁ@l- di Fgy YhdSnBapReTy H@%Je%dm Pp§HgdRy force

subgts Abfe BU MY tRRAESr DHPRS & i9RC RoehBar oMitHe Ehesh surface
bonded substrate therebetween; and a second

conPfoltPengoRegHs SUPSEIRAE - pFREsPRESAERAsTPEPe 1s applied to
contthel Iddibridiasdtfade bondeHe buhabrRalsabyaSRid]g tRbNSsecond

S Dol l 56 for I st Eale o PLasLafatE i erate.

bonded refeste,ad Behdl dgngpnreeanss apgltied fo the tomddedsubstrate
such that a vertical crack extending from the scribing line
extends in the thickness direction of the substrate to cut
the bonded substrate.

According to a brittle substrate cutting system of
the present invention, the breaking apparatus may include:
a first bonded substrate pressing means for pressing the
first surface of the bonded substrate:; a second bonded
substrate pressing means for pressing the second surface
of the bonded substrate; a first bonded substrate holding
means for holding the first surface of the bonded substrate;
a second bonded substrate holdingmeans forholding the second
surface of the bonded substrate; a first controlling means
for the pressing means for controlling the second bonded
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10 substrate hol di ng neans oppose each other with the

bonded substrate therebetween. According to a brittle
substrate cutting systemof the present invention,

the pressing neans is noved along 15 the scribing |ine
formed on the first surface of 1t7he brittle substrate MDO030
whil e the hol di ng neans holds the first surface of

t he bonded substrate and while the pressing neans

presses the second surface of the bonded substrate.
Fﬁrbbersmgaee pned dibng pm&f&eimgsuehnsthestrrdﬂmj aeongd bonded
the _scri bi |ne for 0 ;

t ho BPPEePESattT T Hr e e ghet A RFERE, SHp €EErTbing Line
hol dhlﬂbetr&efdmdtganﬁmsubsth‘etbdtmh@lng Mﬁa@@d &he second

our PEoasl: SPREPERLR 1l RARASLEBRSEE PN SHASE with the

result,
bendpngedmm’qsmra® thetebdtveenhangohaegosdigontsod lingmeans
Suc@gkh% & r?\i%rsté s afgreébﬁ‘ﬁgb‘igﬁiborﬁﬂé"'eflrst bonded
scribing e positively extends. in_the thicknes

dir subs@wactfe nmmmpapé surh that ﬁéleo%haéa bonded substrate

gyg?tr%@tsgng‘&ﬁﬁﬁhg' Revke aibhgt the s¢bshaatercvihgnUine while

em o 30 the present inven the f
conFHQSQQR?qkﬁﬂgeﬂﬁPQﬁﬁ¥I 3 ilpn e%éé&%BﬁFFﬁStb°nded

t he s®&eRd tRORded sy meaalse oppbees eaghneanerswmhht bhe bonded
t he second bondedeﬁéﬁtrate pressing nmeans rolls

al ofyPstEater HhedesiMaft i ne, and the - 18 - MD030

second controlling nmeans for the pressing neans

control s e first bond J%ﬁﬁ essd

SUFF t hat tﬂ@ cPrAdpd %oﬁgqﬁ? %rgﬁgﬂgressgﬂgﬁﬁﬁ SYStem of
ro t&eabmngemhexnyamﬁionynﬁnﬁrnrdsswPQEWﬂﬁmﬁ is moved along
c onttﬁ'xoI épgbﬂg f%ﬂn&éd‘@é{ qshs%] E?.r@rte?éi‘fgce BERPe brittle

Iong t e scrl i ne and anot contr ol |ng means
rea@.dbﬁumt@swm&phéhepheéépﬁg Wﬁéﬁ§ hréf§ HhethiFst surface

Scr 'ok}.' PHe bonded substrate and while the pressing means presses
the second surface of the bonded substrate. Furthermore,
another pressingmeans ismoved along the scribing line formed
on the second surface of the brittle substrate while the
another holding means holds the second surface of the bonded
substrate and while the another pressing means presses the
first surface of the bonded substrate. Asaresult, a bénding
moment is applied to the bonded substrate such that avertical
crack extending from the scribing line positively extends

in the thickness direction of the substrate to cut the bonded

substrate.

According to a brittle substrate cutting system of
the present invention, the first controlling means for the
pressing means may control the second bonded substrate
pressingmeanssuchthatthesecondbondedsubstratepressing

means rolls along the first scribing line, and the
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line. 10 According to a brittle substrate cutting

systemof the present invention, the first bonded

substrate pressing means and the second bonded

substrate pressing neans may be rollers. 15 Since

rollers are used as the pressi i@ means and anot her MD030
pressi ng neans, the controlling nmeans and anot her
controlling neans readily rotate the pressing means

and the another pressing nmeans al ong the scribing

| i nsecamdAcoOmtdiodd iing anagns tlar dilisstdees ng thegns controls

SySttgx@ Plrst RenlleSsh st AYEO LR ih%@éﬁé%jd?ﬂa @P0%he first
may S as the

e a conveyor. Since conveyors are use
pr edbonggdneiiis tiratte 2Braasingr Meadssi PRl heapdonghdhe second
contyllihifg MBS and another controlling neans
readily rotate the pressing neans and the another
pressi ng neans along the scribing line. According to a

brittle SUbQ‘E’éab%nQ:li_Uﬂlﬁ.‘ilgS)ﬁ@a@IB HeaddOL ¢ hﬁbxﬂi@sg_ﬂé pressing
i nvention, the pressing . neans nmay be a bearing, ce
boaFEAgS BHERG<RE Srihd TG, LLaF AP hears My COR5oRgLRg means
pr esladd IeAcGe s tdim 8 pekkisiggmedss albranahbeher d9ribing
- NEQBO controlling nmeans readily rotate the pressing .
mea

¢P&1d the another pressing neans al ong the
scribing line. According to a brittle substrate

cutting sys fqs e t i ' isL.Sst
o oove seer PERORE % tos Y e Dk} pBecal system of
subgtheapeepentsimgemeion . stheh filrstt bhadedesuhdtbahdepiressing

SUbSLLALE aRiE TN W%@@&%‘uy‘éﬂt bd s 1 @y | thden

on ?%g'gegbnd sur% ace of the bonded éﬁ%i€$%te,l€%e s may
| i n®eop9ddied§ -t he first scribing line, and a second

gr oove

Since rollers are used as the pressing means and
another pressing means, the controlling means and another
controlling means readily rotate the pressing means and the

another pressing means along the scribing line.

According to a brittle substrate cutting system of

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

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

another pressing means along the scribing 1line.

According to a brittle substrate cutting system of

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

Since bearings are used as the pressing means and

another pressing means, the controlling means and another
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10 section may be forned in the first bonded substrate
pressing neans such that the first bonded substrate
pressi ng neans does not contact with a line on the

first surface of the bonded substrate, the line

opposi ng the second scri bing-l ilwe.- 15 When the bonded MDO030
substrate is cut along the scribing Iline, the

pressi ng neans hol ds both sides of the Iine on the

surface of the bonded substrate so as not to contact

Wi t keoniteolliliagopeass npadicl s evitbitegthe ereshinemeans and the
occuyrr f [Welo) t J I Oy

or cdusEiET FreRd ik BERrE, drahdbnd HERPAL SIS o

a brittle substrate cutting systemof the present

| nvention, Hhe a3k P ARAAGIL sﬁalf,lsétfrlartteh%ﬁttiiﬂ%' Eggtem of

a first controlling nmeans for the holding neans for
contthel bragenhelnventiomoRdE4rstindreare IRiF iR MA¥akRe formed

such, thatsddsnd ﬂm@&gﬁgsgraﬁé%fééeiﬂ?ln@% RRAMS that the
noves along the first scribi l'1ne while the first

bon@eFonRenaee substdate PEASLRAFANE SBESMPHERREACE With

subgt nahe BheshAkNge88AASsuLPROS CoLathe Mbdeded slibsteate, the
bonded substrate ther;betmeen,

> 30 and a secand
contid®® PRECFERAsTRGY %?ﬁ¢tﬁﬁ%ﬁ9ﬁf9é;%ﬂ§'f8P%na second groove
contge®diiogmahi e eoonddhnndee Sibst mindidibbdbefjratansressing

oo LT 200 Ao LD e ey meane
fbiopca?@ssuim::t rcmlﬂzac1§®71-thrvma_ﬁ.ﬂeolcdi ritheveaimss arslixfrce of the
oSSR P PR BB SEA g i

bonded substrate is cut without formng a 5 plurality

of starting vﬂ‘%inmcﬁﬁoctm?d’é& Isis ARt 18SeE a1dr thba§€ribing

is formed without having unevenness on the brittle ‘
subsitimet e the RREASIRS MR halds fpdh retdes @fithe line on

systig8 QfurfHid HF RRSYYnddd iivatdesd id$tnot to contact
controlling neans for the 1 .
with the line opposing the scribing line. Therefore,
occurrence of chippings at the cut face portion is prevented

during the cutting process.

According to a brittle substrate cutting system of
the present invention, the breaking apparatus may further
include a first controlling means for the holding means for
controlling the first bonded substrate holding means such
that the first bonded substrate holding means moves along
the first scribing line while the first bonded substrate
holding means and the second bonded substrate pressing means
oppose each other with the bonded substrate therebetween,
and a second controlling means for the holding means for
controlling the second bonded substrate holding means such
that the second bonded substrate holding means moves along

the second scribing line while the second bonded substrate
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hol di ng means may control the first bonded substrate

hol di ng neans such that the first bonded substrate

hol ding means rolls along the first scribing Iine,

and the second controlling nmeans for the hol ding

means may control the second -1%2donded substrate MDO0O30
hol di ng nmeans such that the second bonded substrate

hol di ng means rolls along the second scribing Iine.

The controlling nmeans readily noves the hol ding neans

al ohg lidismsmeabsrnd ithe, fandtdrmnded sebsbrsite pgessing means
20 r [ e t h [ n

sor (RS (PRE S £HS, UFEn"Phe BondER St fhgc S SR b tuen.
cutting systemof the present invention, the first

bonded subsipat ebﬁ%{lé’&”%u%@t%ac'@ fE‘Edc‘iJ?:glffElQ@Qt_ forming a

bonded substrate ding nmeans may be ers. Since
r ol Ipdnradrict Yu 98 o5 A tHRg POHAtFgORethst il Afof Hegsult, a cut

hol GigR NEANSorhdl® ¢LALERL | hAGiABaNReRRnRR! RAT B brittle
controlling neans readily rotate the hol ding neans and

t he SUBRSdt ‘hol di ng neans al ong the scribing |ine.
According to a brittle substrate cutting system of -

21 - VD030 5 10 15 the present, jnvention, the first
bonded subsﬁ%&%gdgﬂga%ﬁ%’aﬁﬁieaﬁd‘ & B GRE teR gy gy stem of
subsieapeelsendi ngveransn nayhdef ironeydrnl1Simceeans for the

conveyer.s are_used as the [.di S .
ol G hEat3 af S ab P Epi it RILAEA ALY cuBRRL0Te nording
contwedns rapaledisatr eddt |§irsdt diendde hodsiiraterdapbding means

theré?%&'%ﬂoiyﬂfﬂémﬁfggﬁn%éﬁnghérEiﬁ&figﬂ@g liepg. second

According to brittle substrate Cutting system of
controllingmeans for the holdingmeans may control the second
bonded substrate holding means such that the second bonded

substrate holdingmeans rolls along the second scribing line.

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

line.

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

rollers.

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

another holding means along the scribing line.

According to a brittle substrate cutting system of
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the present invention, the first bonded substrate

hol di ng neans and the second bonded substrate hol di ng

nmeans nmay be bearings. Since bearings are used as the
hol di ng nmeans and anot her hol di ng neans, the

control ling means and anot her- 2dontrol ling nmeans MDO030
readily rotate the hol ding neans and the another

hol di ng means al ong the scribing line. 20 According to

a brittle substrate cutting systemof the present

i nvéhei presenthindegtbone thet finshayonded grukgitrate holding
the first n j e
firSt a%%nagg gﬁ%s rat e(i %ﬁﬁ%%‘r@%&% 3%2@%%? ngggﬂtéggxtg may be
Wi t konwiegroftisr.st scribing line, and a fourth groove

section may 25 be forned in the second bonded

substrate hol di ng means such that the second bonded
substrat e hSLaceyCRBRYAY S aT ROV SCEOAS abRe e Hipg means and

secgRetheld BoldinignfeaWREN e JNRNGRA 1SURS tfedlrfs i #nd Wnother
al ong the scri bi [

n 30 line, the pressi ans_hol ds
bot FO&itFed 1gn% H@g%ﬁ%‘?‘ﬂblﬂ ’ﬁ%t§€e ﬁ%%lﬁn@oﬁ?&&? and the
Wi t BntdesCHAidigd imeansTharqaigprihe smribiirenceimd .
chi ppings at the cut face portion is prevented during
the cutting process. - 22 - MDO30 According to a
brittle subsiccarditidgt tbong myisttele cfubstthrater esefiting system of

invention, the width, of th hj r et .
for i Breskat LpEbRsThnLatabnElf afLORfef Mindtrate nolaing
be melamsgandt hhe ¢déadndfbdrted eodst daded bo 1ddingt mgpas may be

pre iqq ans, and the width of the fourth groove
sec?%%h 5¥§ed in the second bonded substrate hol di ng

means may be |arger than that of the first bonded
substrate piasiN®etRAMYs Hiol M dPNHed I TPy ifeans and

positively cut since a portion of the pressing neaps
goe@n@tdar hed dHFLmegifearidie KPR RALLINg means and another

controlling means readily rotate the holding means and the

another holding means along the scribing line.

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

contact with the second scribing line.

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

during the cutting process.
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the bonded substrate is likely to bend. According to a
brittle substrate cutting systemof 15 the present
invention, the first bonded substrate pressing neans

and the second substrate pressing neans respectively

may nove in a first direction 2Rorg the first scribingMD030
line and the second scribing line, and the brittle
substrate cutting systemmy further include a third
bonded substrate 20 hol di ng nmeans and a fourth bonded
Substrate holding means respectively for holding the

brittle SUb %8111 Egea fD'J:J’:lﬁ:ttled".s\',@;@,‘i:!r@"&ef &Q?ﬂ:ﬁ.ﬂ@ system of
first bonde str pressi ng. nmeans nd the second

bontibe mrrhu@vsnéggmngthem@ﬂaﬁé Wfé th&réaﬁFﬂ@"e sectlon
app%g{n ?ﬂytﬁérfﬁét'mm Subdireteonsi@hg ﬁ@e&ﬁs may be

means means for controlljng.the th

bonéé@ge§uE§PPaﬁéaﬁoP§| kgemsgsondybonded Qqﬁqupre551ng
bongggn§ulbﬁhﬁattﬁe ?Qhéhnﬁfnﬁhblés foRitah @\;i\:hddli&a fshdcsﬁlon formed
surface along the first cr.i bi e while the_t
PondBdtaArETTeRa DAt g IS TA LB IR T BRE Y bE Larger
subghhat @ hadnNd £CeRkr thrisrtg ol efd wuds thende p13ssing means.
substrate hol di ng means such that the fourth bonded

substrate hol ding neans noves on the second surface
al ong the sependndzeydusigrateadspuididitted f out since aportion

bond daﬁubstrate hﬁ%%ggp?ﬁggné Q9|é§eggﬁjgggpggans, so that

sub$ |ng nmeans | s noved
al ontpet bensied Isubg tirate ishillikeds dindarHe- uncut
portions of the area on which the scribing line is
formed, thereby preventing)an unnecessary 5 forc

bei ng appl i d¢cosding ﬁPe%.5WWﬁ?ﬂﬁzﬁW?ﬁﬁ§ﬁﬁ? SP§§§€@'SB§tem of

t he B egas_bggngeﬂ'i‘\?enéﬁoﬁ rﬁfé’|ftLr§3:thﬁti€ﬁSsﬂbstb&téulbress:.ng
ace rtton formed on the bonded substrate can

pr eV@ﬁ’tﬂéﬂd andctle dianpnd sybs LAt PEEESL L BSRDP LT ?@peetlvely
SYstip Rbvelfh theipsesentetBy6fitaDing the thrsd sch.b:Lng line

OO g ES B OFa D $419 TR SV sunsrace
cutting system may further :anlude 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
breaking apparatus may further include a third controlling
means for the holding means for controlling the third bonded
substrate holding means such that the third bonded substrate
holding means moves on the first surface along the first
scribing line while the third bonded substrate holding means
holds the bonded substrate, and controlling the fourthbonded
substrate holding means such that the fourth bonded substrate
holding means moves on the second surface along the second
scribing linewhile the fourth bonded substrate holdingmeans

holds the bonded substrate.
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means such that the third bonded substrate hol ding

nmeans, the first bonded substrate hol di ng neans and

the first bonded substrate pressing neans nove at a

predet erm ned speed and 15 the third controlling neans

f or the holding neans may cont2®l- the fourth bonded wMpD030

substrate hol di ng neans such that the fourth bonded

substrate hol di ng neans, the second bonded substrate

hol di ng nmeans and the second bonded substrate pressing

means nove at the predeterm ned speed while the third

bonded 20 s t [ t

bonded Substﬁﬁg 21% J.Pl% ﬂeggsn?gr}ﬁo@%geélrb%ci%{%I&cr:.blﬁxg line

t he wivinke hesldigtg dthe mertekp@mm(ms Sifn¢det Baelolondi which the
fgﬁ? £58 n oy \V-To R e

spee ﬁé;q'l ediguﬁgfﬁ?e%%%?@d el d l&Hbg = uﬁﬁgﬁessary

pre Hﬂ?rﬁﬁ#ﬁﬂ arrbier nke t Bhea %??@?I%hBQ%SPFQtEeing pressed

CUt tY NG 1Y Pr¥B Ling iy eSARt &l PU8ALEONchiBRibigeSht the cut
bonded substrate pressing 30 neans may nove in the

fir taGh PEEELER LTSRS PR %Eeﬁeeécsrqboﬁtr@tq FAB be REevented.

second bonded substrate pressing nmeans may nove in
the first direction- alongbthe first scripi

bnd | the: briAGqeEE B A ELE LA P A d TG s stem of
I nclunke pre¥ént Vodata ohi,f thebemted cmrhs:tdmmghmlehrmg for the

d h_bond | di
Fee AR pRrdE B deRymererht (Rrrd BRtaER AR hpte pording

di r eetaron sappodiliad tthet b ifmidy bbndeldesnbsnrafteohpﬂ.ﬂeng means,

fi rs&hdégﬂgggsﬂﬁféc{ QﬁBsEEﬁﬁé'ﬂlﬁld?r@ﬂeéﬂ &dﬂﬁtﬁé%’ﬂ’st bonded

5 bo substrate pressing neans
hol daihgfrate pressing meanshro¥eeat Q)@I\ﬁlfﬁedi@mﬁ@ed speed and

scr 'ﬁ{@ghhkﬁ%dr&fcgfﬂﬁfjg mtaasrseﬂyr PhEHIYd it méans may control

unnecessar force belin 1ed to the areds which

10 Hé?%@obrﬁéé?@@dl%ﬂ %WW@%@,hﬁédﬁeaﬁ@a%%ché@@ttthe fourth
chi pRidsa sabsitha telho I a¢Rg Rl LN thard@sb ol vl 88Bstrate
SUbSr}Jlaéfné:%gans and the second bonded substrate pressing means
move at the predetermined speed while the third bonded
substrate holding means and the fourth bonded substrate
holding means oppose each other with the bonded substrate

therebetween.

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

by the pressing means.

According to a brittle substrate cutting system of
the present invention, the first bonded substrate pressing
meansmaymove inthefirstdirectionalongthe secondscribing
line, the second bonded substrate pressing means may move
in the first direction.along the first scribing line, and
the brittle substrate cutting system may further include



10

15

20

25

30

be prevented. According to a brittle substrate cutting
systemof 15 the present invention, the first

controlling neans for the pressing nmeans may contro

the second bonded substrate pressing nmeans such that

the second bonded substrate pre@gsi-ng nmeans noves MDO30
along the first scribing |ine and the second

controlling neans for the pressing nmeans may contro

the 20 first bonded substrate pressing neans.such that

t heaf fL§th bonded substrate hebdthagnemrssandya msizth bonded
al o . o . , ol _
R A A
substbatwapeedsi agdivens ioppepposddie tet Hde fimshk Kiirection

bong%gm%tfﬁ.égﬁ ﬂ%ﬁ@ﬁ%%g?thrﬁréé d g Aeafs’did BHe second
n

[in ormng nmeans fornms the first scribing [ine o
t hebPpded subsi&ater PIRESEHIIEG®DFostrate, the second
bonded substrate hol ding neans and the first bonded

substrate ressing. mean h h fth t

bonded subsEP&tP1dHRg gﬁé{\%gﬁ%fgﬁgﬁf%gggég%ﬁ@%%? i‘%ﬁﬁ@e area
i nteﬁf QhAlchg gﬁeaa?r&@m? a(gnmbasﬁmmdgcrﬁﬁdn@y imEeventing

on the second surface of the bon te, T .

Sor BB RERSCBRoRMY THECE, BaRRAGSEDEhod b0 HEE rediSmich are

?ppb@lh@apﬁés/sé@l iy thaenesisimemtansed. Ad\ecoesduhyl }ghippings
i me a cutting step. te.
rBseShenchl: FhOE SLERH SRR R Tht B4R lsrate can
prebenpreyentednt i on i ncl udes the steps of (a) formng

a scribing line on a first surface of a brittle

substrate; and (b) breaking the brittle substrate
al ong t he s&cchrAdngi ke a Mrd e substrape rRéFdpgssystem of

(b-1hel BReSERR: i @fe ABYORY thd AT 80here2 14RY medns for the
second surface of the brittle _substrate ogp05| t he
g%ph@ubstrate

firQﬁef@¥§ﬂ¢ﬂﬁﬁpifm?ﬁeCBPFFPPe1§Hbsf?%?% alPOR
SCI ipRleRE inigife adshehttia tf thé lsetonidtsendéd sheshiratel @ressing

SUb%L%%geﬁd%egeg%bn i ibi i

g the first scribing line and the second
controlling means for the pressing means may control the
first bonded substrate pressing means such that the first
bonded substrate pressing means may move along the second
scribing line while the first bonded substrate holding means
and the second bonded substrate pressing means oppose each
other with the bonded substrate therebetween, the first
scribing line forming means forms the first scribing line
on the first surface of the bonded substrate, the second
bonded substrate holdingmeans and the first bonded substrate
pressing means oppose each other with the bonded substrate
therebetween and the second scribing line forming means forms
the second scribing line on the second surface of the bonded

substrate.

The scribing step and the breaking step are
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t hereby the above-descri bed objective of the present

i nvention being achieved. 15 According to a brittle
substrate cutting nmethod of the present invention,

the step (b) may be perforned by a breaking apparatus

for breaking the brittle substrate along the scribingwMpo3o
line, the breaking apparatus may include: a pressing

nmeans for pressing the second surface of the brittle

20 substrate; and a first hol ding neans for hol ding

t heabbﬁ:&klm&ltl’eﬁ.mmﬁltmmt 1y Ipers?@l:merdat eAcgoddtiingly, time

B B, H T I8 5 " TRINHILE g, roauc

firﬁt hgldlng means and the pressing neans oppose

each ot her b b 1

therebetmee %%gigléhﬁ%kﬁaﬁ P%?Eﬁg %gFPg?eO£u¥?erﬁfesent
nmet hndeoftlomhtnpleéeatth@\sdm:pmnf ) fsmrptr(C_bA1§cﬁaplng line
i ncl %dﬁa{ﬂte%ts £ e BN 4 s‘{rr%st% nQn’c‘F‘?ﬂ? breaking

such pressi ng O nmeans rolls alon
scritbiengrithde AtvoEERBeY along Ehietﬁ”él%%j’agtf’di% and the step

Cuttrgmglm?%ﬂags O(fb 1t)h%h@r §§Sﬁt dmggokggg? d@!rfgsﬁbﬁ@e upon

br i Pt$%0§%@§‘%rdiaé’eceft*f% DridG SroSErat ﬁroe@%?ﬁlng the first

an%ﬁg:If%%et e tlg:reeﬁiill'&:lr@gmmw A ANVEYOrschibing line
ccordi_n 0 a bri e _substra cut t nmet hod_o .

o wBrdSeits AHEALI SHETPRE BECLOPnithERRE FAGSbEage is held.

beakhkGerACCOndi Ngbdve addstiibedsulsjeatt eve utdfi nghe present

nmet hod of thiﬁgresent |nvg§t|on a groove section may

be AOVEEFY 14" neans such that the
pressi ng neans does not contact with a line on the

second surface Of dﬂ_%%etprétﬁf%:%%? | vt td t&%t't'l@l% method of

opposi ng t heé sCri ng to a brit
s ubsthrea perementt nngaﬁhsdhoﬁhelgtﬁﬁe(bﬁe@éﬁtb?nPéﬁfPBﬁed by a

the b?e%cl(n@ aHBXrB'ﬂ[lE@cgr 'b'}‘élalkq.%gt J@fx‘e brittle substrate along

the scribing line, the breaking apparatus may include: a

pressing means for pressing the second surface of the brittle
substrate: and a first holding means for holding the first
surface of the brittle substrate, and the step (b-1) may
include the step of moving the pressing means along the
scribing line while the first holding means and the pressing
means oppose each other with the brittle substrate

therebetween.

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

means rolls along the scribing line.

According to a brittle substrate cutting method of

the present invention, the pressing means may be a roller.
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step of: (b-2) controlling the first hol di ng neans

such that the first hol di ng neans noves al ong the

scribing line while the first holding nmeans and the
pressi ng neans oppose each other with the brittle

substrate therebetween. 20 Aceo2@ling to a brittle MDO030
substrate cutting nethod of the present invention,

the step (b-2) may include the step of controlling

the first hol ding means such that the first hol ding

means rolls along the scribing line. 25 According to a
brittle sub égfa- Iy eS AN

i nvention, ?\htc{e ho lg‘fbﬁ];@t%gaﬁiﬂggeg%“%é%?éer. trg method of
Accdii Bgesend Wventiorydier BresEinginRANR MydPef@ cgpveyor.
the present invention, the holding neans nay be a

conveyor. According to a brittle substrate cutting

met hod of HEHBEINGES AVRRLF RS TIRSHA R i tieldHE method of

my #i: pregahitnfhvenfion, MES GG Mgah® Rabrbd td Bearing.
substrate cutting nethod of the present invention, a
groove section may be forned in the first hol ding

means such wwoh A ddiend 'rbtbsh el tit bg smesisra be dagtst 1o method of
contact with the scribing |line. Accordi to a brittl .

b e SR R S o2 | $5ROTF cReRt LPRyBRY; B Fofmed in
t he thedtgrexfs itre ngraooy essaict tloat f Oheepresaihpeméanst does not

hol dj . .qay. be | arger f .
or oS ATE A AT LA el iy Sarkafe B the britele
cut tsuls tmattend Wie line pprpesingnthet $eribing piessing

nmeans nmay nove along the scribing line in a first

direction and may further include 15 a second hol di ng

means and aAGROndiRg dong PehRsle sTubptER By Cilielng method of

bri tgee psdbahial fveRti bR, fthS s tdy ¢6hi Ray @M HdE include the

pressing nmeans, and the step (b) may further include

t he sstt%ogf (:b-(%))_ cg)ntrolllng the'first holding means such that
the first holding means moves along the scribing line while
the first holding means and the pressing means oppose each

other with the brittle substrate therebetween.

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

holding means rolls along the scribing line.

According to a brittle substrate cutting method of

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

According to a brittle substrate cutting method of

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

According to a brittle substrate cutting method of

the present invention, the holding means may be a bearing.
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controlling the second hol di ng nmeans such that the

second holding neans noves on the first surface al ong

the scribing 20 line while the second hol di ng neans

holds the brittle substrate, and controlling the

third hol ding neans such that 2¢he third hol di ng means MD030
nmoves on the second surface along the scribing line

while the third holding neans holds the brittle

substrate. 25 According to a brittle substrate cutting

nmet hod of the present invention, the step (b-3) may

i ncl ude the ﬁ&?P%g&fl rga[ Q4! Htg‘% EHBs%%‘a%chQk%agnethod of

means such % means and t
secbhd hokdeny he¥Rstiove &t ga‘OQ(YeplS@G-'é?tlmn“}?éU %é‘:é?fmed in

andy fég ﬁ.gglt ﬂglafﬁgtlﬁééﬂﬁh%%nﬂui@afﬁe SiEdt tHEEdiX® means

thir nmeans~and the pressing nmeans nove at
thedpaedep§ranééc§p@é¢hwﬁhﬁespﬁéhéﬂﬁn%}qﬁﬂchng

means and the third hol ding means oppose each ot her

wth - 28 - MD030Q the brittle substrate there Lueen.
Accor di ng t 8cgopdipgl ko ibdithle suPsitagtreti g gg méthod of

t hetﬁb%’éeﬂf‘iﬁﬂbh@&ont heh e ashineE ﬁnarg‘srcsmye gecéion formed
a first 5 direction_along the scri blnﬂ

f ur PRethenEigat hgleing HeABFIAY RRa §r%ﬁﬁ gﬂ?nnf%at of the
holgk@gsqa@n&e@n@r holding the brittle substrate in a
direction opposite to the first direction fromthe

pressing neans. 10 According to a brittle substrate

cut ting et Aedoatiinpheopa dueiitt iensaiisitamte butsdag parhod of

o R Rl Do S S sy 5 stons

SEESur ace e substrate; ‘and
(a- Zhecoutiing hénei ol Ailr T diRect hop ANGHEABE UT{Eer include

firgt %HBL AR &nd Rl%a*ﬁ ' ﬁﬁﬁea %HQ%@&EMQ%&EB EBE holding
| aser béamis irradi ated g | aser beamirradi atin
nmearde brittle substrate in heflrstdlrectlonfromthep essing

means, and the step (b) may further include the step of:(b-3)
controlling the second holding means such that the second
holding means moves on the first surface along the scribing
line while the second holding means holds the brittle
substrate, and controlling the third holding means such that
the third holding means moves on the second surface along
the scribing line while the third holding means holds the

brittle substrate.

According to a brittle substrate cutting method of
the present invention, the step (b-3) may include the step
of controlling the second holding means such that the first
holding means and the second holding means move at a
predetermined speed, and controlling the third holding means
such that the third holding means and the pressing means
move at the predetermined speed while the second holding

means and the third holding means oppose each other with
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According to a brittle substrate cutting nethod of

the present invention, the step (a-2) may be perforned

by 20 a cooling nedlun1 and the cooling neans is a

cooling nozzle, and the cooling nozzle cools the

vicinity of the portions wheresthe | aser beamis MD030
irradi ated, by spraying a cooling nediumon the first
surface of the brittle substrate. 25 According to a

brittle substrate cutting nmethod of the present

i nvenei biritwher eubsthatst ehefbetwaray. be perforned

by a | aser beamirradiati ng neans and may i nclude the

step of receiving at |east one of the | aser beam

i rradi at ed B;zcorﬂénba'sera edrh e sgibgtinageneuis iaggmethod of

they ?{'gdé]ﬂ{% %@n@iorﬁgg oToTel B mQQﬁé'rﬁ‘ay move in a first

Acco r|ttle [ te cu 3
thedpregém.onl n&@nm the sﬂﬁlbwﬁ b%nee@% vmc'h&j %lﬂrﬂé%%tlnclude

one 5- £ S¥rth MAM o mbBRs! &v€ha Pfﬁﬂh'ﬂdﬁﬂiﬁé ffd dn6 EBE holding

| aser beamirradi ating neans and the medi um sprayed

by the bBbLEAg ﬁ‘étzitﬁaﬁﬁylfb@ dg&ecdimid oppog itesép the first

beag caeltiipg Fedn!PHeepRleddihFaddmy, and the |aser
beam cool i ng nmedi um receiving section may be 5

novabl e separately fromthe pressing nmeans. According
to a brittl ﬁc&bb&hh@t €o Calldding: e s tafa t e betmﬁagemethod of

i nventi on, cool noz b vab e
e eBe Phengnt; tavenblabe FhE SBL TalrHel) Snafidh daraps of:
cutuang)nethadlatlngha pmﬁsennunmvnntm@nfltbé stefate)of the

o aPIrlurté: ff'osu %%ltlf% th%md?'t(%IO 2{3h Jo%l@rgfn&{%f&ﬂtﬂeof the

i-on o 'f of € SCri i ne on t
fi r porsuohacet dhet Férbki sult@CQQfstﬂb%thiait'@ lensubsiirage where

to gplrhLihLe éggﬁt{@tlgﬁafam Rt had QEseEhﬁe&ﬁeﬁﬁf‘édiatlng

i nventi on, the rmng a“not ch
means.

According to a brittle substrate cutting method of
the present invention, the step (a-2) may be performed by
a cooling medium, and the cooling means is a cooling nozzle,
and the cooling nozzle cools the vicinity of the portions
where the laser beam is irradiated, by spraying a cooling

medium on the first surface of the brittle substrate.

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

the cooling nozzle.

According to a brittle substrate cutting method of

the present invention, the step of receiving at least one
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performed by a notch formng cutter nechanism and the

notch 20 form ng cutter nechani smmy be integrally

nmovable with the |aser beamirradi ating neans and the

cool ing neans. According to a brittle substrate

cutting nethod of the present 2evention, the step (a) MD030
may be perforned by a 25 scribing line form ng neans,

and the scribing line formng neans is a cutter.

According to a brittle substrate cutting nethod of

t he gff edenflaserebheannirtadiatied ey e Besexdbslems hapediating
cutt (o JP Lon .S [

on oo i End Hha il ArgyA pI el Bolodarif B8E211 may ve
ti p.perctarmehyvtad lasen bebn/cobdingteedimminegraistingisection,

of 'ar?&) the@égr%égﬁ/eﬁgiggbf&xé‘d%!fgbefYﬂlxé” edéé‘gej}’on may be

of recessed portions ma orned in a blade
ri darophte oTeRATA RLYDI peiRe i BFESHLRE Beans.
predeterm ned di stance. According to a brittle

substrate cutting nmethod of  the present invention,
the cutter RGPPSR &G @ RebhFhe JUPsrahe (it ting method of

Presgid et AGESithidly, tehé dbolihe sSUPE1EaMEY be movable
cuttlln met.hod of, 10 y:,e eE\‘)resent i nvention, the step

(b-B c?fhﬁ/ CHhtI LRI pr S ng neans such that the

pressi ng neans noves along the scribing line while

the first hql ding . means and f ressin ans.. .Qppos

each ot her \?\H%orgjr%en%ﬁot fllnténsgg% rsaSDesE]ﬁ% eébcé%fvélép m&thod of
and tie peresieatstnvenhjohi néhd srbeipnademay furtiser Hi@aclude the
scridi [ i Lgt oS f LtLke ‘
sy & RozoAnda ptch oF, prHEEEEpd pbBTcibh beromming
met Hdwe ofcribéngr ddagt dmvehei diirsitheserepceapfnaihe brittle
furthgysigldide the step of formng the scribing line

on the first surface of 20 the brittle substrate while
the f irst surface of the brittle

According to a brittle substrate cutting method of
the present invention, the step of forming a notch may be
performed by a notch forming cutter mechanism, and the notch
forming cutter mechanism may be integrally movable with the

laser beam irradiating means and the cooling means.

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

means is a cutter.

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

circumferential edge of the cutter wheel tip.

According to a brittle substrate cutting method of
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substrate is held, and the step (b) further may

include the step of pressing a second surface

opposing the first surface of the brittle substrate.

25 According to a brittle substrate cutting nmethod of

the present invention, the bri80l e substrate may be a MDO030
bonded substrate obtained by bonding substrates, the
scribing apparatus includes a first scribing form ng

means f or forming a first scribing line on a first

sur thageredfenthd nvemdddrsubp¥eral Boy sfdracessefdportions may

scry,pi fig-hd 08 ol 9184 Ak riagk pOFALEY & $8e0Pfade portion
scribing Iine on a second surface of the bonded

subwitht @ poppeserpinge Fis$ANSEr-f ace of the bonded
substrate, and the step (b-1) may include the steps

of : Dbreaki ng the bonded - 31 - MDO30 substrate a
the first sBFFBFAYNE TR & Hritd 16nSERE AL cuEEiLnggethOd of

of the hressiade SuRainalon byhkeheut tésmBL bebhdgabl@eseparately
form ng neans and breakln%fthe bonded substrate al ong

thefrg@céﬁa PEPSEARG MeAYSf-or ned on the second surface
of the 5 bonded substrate by the second scribing |ine

form ng neaps, n Vi n r.essi rce

second surfg‘c‘goz"g&f‘gﬁ a%&ﬁ‘cﬁ% esﬁng}gggeoﬁggg?ﬁgnﬁ%%hOd of
firshe$u@@ﬁntiﬁvehelbnnduéstnmsbrabaaycwgﬁrﬂbthepressing
scribin h 0

SRRt Y S Betsh St fios PSR ERE or ibing
cut liing whihedtbhée finetm@t@hngum@m@w the pEepSIHg means
rmy E?I ?gr EQEHEgtmﬁrawz_Pﬁe@lfé o PP a§1.Pl}°'s1*f1‘la[tepr1'.£i@".t*él:ﬂiatween

tl e substrate he scribing line,
br eandrfl@}lhb?)éb@t 8STHRYNY Mw@oralfs Teas ﬁr?é%‘ﬂfeahe scribing

substhat enPhees iFAg sHE AT fadfe RIEEIHNDbENE fd ISibstrate.
surface of the bonded substrate; a second bonded

substrate pressing nmeans for pressing the second
surface of hbheokaragdtosaiirtailes sablitraftebondedng method of

Subsﬁ%galt)sels’lgrllglln e%@fg’nchhe slt:gbnga) may further include the
step of forming the scribing line on the first surface of
the brittle substrate while the first surface of the brittle
substrate is held, and the step (b) further may include the
step of pressing a second surface opposing the first surface

of the brittle substrate.

According to a brittle substrate cutting method of
the present invention, the brittle substrate may be a bonded
substrate obtained by bonding substrates, the scribing
apparatus includes a first scribing formingmeans for forming
afirstscribinglineonafirst surface of thebondedsubstrate
and a second scribing line forming means for forming a second
scribing line 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
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the first surface of the bonded substrate; and a

second bonded 20 substrate hol di ng neans for hol di ng

the second surface of the bonded substrate; and the

step (b-1) may include the steps of: controlling the
second bonded substrate pressi 8§ -neans such that the MDO030
second bonded substrate pressing neans noves al ong

the first scribing line while the first bonded 25

substrate hol di ng means and the second bonded
substbateathodomg theafid reppoceibing bimerfagmnad pRethe first

bongﬁgggiégS&faE e GJ}Fd'er%h‘ﬁ%%Qﬂat%ngycgﬂérPﬂrbﬂgséﬁfolng line

fir ed substrate pressing neans such that

fi r §oripdndedesnbsandt erealeing nghe mgemsym %—'l«%ng the
SecggeoﬁﬁrﬁgkﬁglhanfM@ lrorkia@d secend Fedmiwefirface of the

substrate nmeans and the_first bonded substrate
hol apngeﬁeﬁh@sbm‘égénfeabﬁ PRERAC ARG BifGeboTming means,

subghhahsvih§es ghed ey forde upUBO'ﬁﬁeAﬁé@bddngufﬂaae of the
esent

brittle subsirate cuttin P? %

i nvBARABH, sthatspds ?Bpﬁglﬁﬂy ﬁc?bﬁ% t A g?gﬁSOf ofe bonded
c Ontﬁﬁteﬁlt%:ag et BQoﬁgC end b@ﬁgﬁﬂng ubbhe avlei pe eslse nEi metrmirface
suc ed .su rate pressing neans
roIP§_§ Slb EF @rﬁﬁlﬁﬁhpfne and controlling

the first bonded substrate pressi ng neans such that

the first bX”deddﬁEP?Eref‘tb%f%rt}%sbﬂgls@i%% EaklSn 'HQGhod of

t he second SgFIEIng ccording to a brit
subsheapeesentlmQVﬁBthcd.othethbeprébénmaanénE¢€#Prmed by a

theyt g; %ﬁj]gggéﬂgétfcﬁ:t BrBLRSALhe "B‘%@."r_stl@gubgﬁrate along

secon strate pressi ng neans nay
r ol rteesscrsbAe@orlmeg £hen DEEERING ARPATAES AAY itRplude: a

”E;Q‘ig‘sgf%%%ggd %ﬁl%%%@aﬂenﬂﬁé‘ééﬂﬁg i PEBEF AR Ehe first
surface of he bonded substrate; a second bonded substrate
pressing means for pressing the second surface of the bonded
substrate; a first bonded substrate holding means forholding
the first surface of the bonded substrate; and a second bonded
substrate holding means for holding the second surface of
the bonded substrate; and the step (b-1) may include the
steps of: controlling the second bonded substrate pressing
me-ans such that the second bonded substrate pressing means
moves along the first scribing line while the first bonded
substrate holding means and the second bonded substrate
holding means oppose each other with the bonded substrate
therebetween: and controlling the first bonded substrate
pressing means such that the £irst bonded substrate pressing
means moves along the second scribing line while the second
bonded substrate holdingmeans and the first bonded substrate

holding means oppose each other with the bonded substrate

therebetween.
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According to a brittle substrate cutting nethod of

the present invention, the pressing neans may be a

beari ng. According to a brittle substrate cutting

nmet hod of the present invention, a first groove

section may be fornmed in the sstond bonded substrate MD030
pressi ng neans such that the second bonded substrate
pressi ng means does not contact with 25 a line on the

second surface of the bonded substrate, the line

opposi ng t héddomstinge tiobd rritthke s trate otid tgn@omethod of

Secwh%ngkasfaﬁﬁ:n?gvéﬁtiﬂlgt fﬂt tstl%?)ngﬁdl? MAude the steps

essin neans suc e first bond substrate
pr esdi :ngonsand Lingeshaoteqend handgd ﬁuésltlrﬁéteoﬁrﬁﬁélng means
firstyciihatetRh $8€od et s%%%ﬂ@&@grb@%ib‘gnﬁeans rolls

opposi ng the second scribing line. According to a

bri tAHonds e s o RITIRENRIHRL ofand Heeprebhing the first

I NVeHdE s tshtR HPhsERMgiHeaRersude [tutde the fJ_EBt bonded
MDO30 steps of: (b-2) controlling the first bonde

subStILREF alifp RESTHS M Rean 1% 3ieng Hb%o%%wnd scribing
subgtirat e hol di ng means and the second bonded

substrate pressing neans oppose each other with the

bonded substrate therebetween such that the 5 first

bonded substprcaioa:dmigjitngarmatmlmmﬂaﬂm@ tdme:tﬁinlgsmethod of

scr oG Ag d%ﬂgeﬁg%ﬁolv&%{lggf L0 326HA% BaBdellate pressing

subgira neans secon

substeaatse angl dibey smsm:si quesubs‘smab@m@ssing means may
subsid at g JUEs5si ng means oppose each other wth the

bonded substrate therebetween such that the 10 second

bonded substrate hol di ng neans noves al ong the second

scribing li ')ﬁ:cd&%.q{gﬂ'thatt?rﬁt@Ié tdd s b 1Rt ® ing method of
cutting nmet hod of resent invention, the step

(b- Zahefrayesﬁeltuidévqrh%l% e FRESPEPSELRY MR hGar Hee p conveyor.
i rst bonded substrate hol di ng neans such that the f

t bonded substrate hol |1s al
7t sori bIAREARHS SAG COTAS b e (U e Lo cong ‘Bihiganod of

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

According to a brittle substrate cutting method of
the present invention, a first groove section may be formed
in the second bonded substrate pressing means such that the
second bonded substrate pressing means does not contact with
a line on the second surface of the bonded substrate, the
line opposing the first scribing line, and a second groove
section is formed in the first bonded substrate pressing
means such that the first bonded substrate pressing means
does not contact with a line on the first surface of the

bonded substrate, the line opposing the second scribing line.

According to a brittle substrate cutting method of
the present invention, the step (b) may further include the
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substrate hol di ng neans such that the second bonded
substrate holding neans rolls along the second

scribing line. 20 According to a brittle substrate

cutting nmethod of the present invention, the first

bonded substrate holding neans3&and the second bonded MDO030
substrate hol ding neans may be rollers. 25 According

to a brittle substrate cutting nmethod of the present
invention, the first bonded substrate hol ding neans

and stepsseebnd (boRdedontirollding hoheli fgrstakmendad psubstrate
con . chi : t1ql4

ot Hiog s fRafS Rl OnE b et RO A oA o e o439 moans
subsindhtenspapPng Porded s irate Quafsishaegrs oppose each

SUDbYH® wihdtRE PERAS b PEratS4 e MG LAALURES that the
According to a brittle substrate cutting nmethod of

t he TsdePondedeftPshirabetpp} 4ing JRRANS AXVSHH P Ipthe first
f or iR ipiidy thaef i 868 dsngash BLHS tird eelondi BendBANSUbStrate

such that the first banded substrafe. ho) din ans, . '
Sochaliingreant e thoserppabads o b HhALS Falting means
L ou (rftrm g_mob E&I%chb.iiggﬂas{ubberhﬁéﬁpﬂebEihberﬁsaﬁﬁndp%ose each

on substra 0 n ans suc t hat the seco
pondapen BrhatBetiedacd TNt Enarkberfta S5ER that the
W t seddendbondddsarbidtinrgtd haddiAgoahsigovesaalong tthe second
SUb§££€ﬁ¢$é#H#4ﬁgg net hod of the present invention,

W

t he e third groove section fornmed in the
first bonded substrate hol di ng neans may be 15 | arger

than that ofadhfSHsPRe HPWet BIRITALS I e8%tA%g method of

means, and the w dth of the fourth groove section

f or rid¥¢ present invention, the step -2) may include the step
of controlling the first bonded substrate holding means such
that the first bonded substrate holding means rolls along
the first scribing line, and controlling the second bonded
substrate holdingmeans such that the second bonded substrate

holding means rolls along the second scribing line.

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

rollers.

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

conveyors.

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



in the second bonded substrate hol di ng nmeans may be

larger than that of the first bonded substrate

pressing neans. 20 According to a brittle substrate

cutting nmethod of the present invention, the first

bonded substrate pressing nearit and the second MD030
substrate pressing means respectively may nove in a

first direction along the first scribing line and the
second scribing line, and the brittle substrate 25

cut bieag imgtshod may further include the use of a third

bonded substrate hol ding neans and a fourth bonded
substrate hol ding neans respectively for haol t he

brittl e subdocemling tRea BFFEtleSURSIGHS Cohtg Nethod of

fir UbSHERE oR! 651G d GEBBYeassct ben formed
bonzkﬁpgggggpgtgéﬁéegs?n o ot 0 the steaEqpb@ oxme

5 may dfudhiee £ 1insd beadeRe s rrean%e Q%lngo BuEB) that the

t he gi}i4d perded s&BE%&h&behbmﬂdnggnmmm Sicseusc hncrth apntth@t with
third bonded substyate hol din nga

firdhes F¥Egle SCF 9 158 SEtl Fi eﬁegﬁgéhgection may

: EI rtga l@g&ﬂe@ %ﬂbtstté ateeondssonwzeass)uhatmhg hrskdiin th Sle@grs such
e hon substrate. an for [ £
bonddtRsubRe r SEECHSI PR egeang) sucaicwgét hrg?lthr{e@f[gﬁﬂié Ndoes not
10 bondeash sadstwhtle tiok dsegon@asscibibg dhnehe second

surface along the second scribing line while the

fourth bonded 5 substrate hol di ng nmeans hol ds_t

bonded subsm@m@rdmgerjuangrf-‘ét&ewv‘?%‘FJéaE‘atf‘s‘ﬁ%&‘ég method of

cut t*él{]%g@&q‘q: fweh'ﬂ?oﬁr elﬁ?é‘blkir&he@f itha thhedsdmyove section
(b-3 y 1nc e step f: trollln he thir
bondécrmedsin dike rmreﬁtndmft%% SHP&. 41%9 fGanF may be

15ggggﬁ%éépsiﬁéﬁetﬂQEdbEQtHEaBécohhebbnﬁeﬁ shbstedte pressing

e hol d
ot eoeaps moaRd FBTOwLALh BreiBEerRPRER SpoBdcaiatian formed
t hi {ﬁnlﬁ%‘td&iddm@wi‘m& shibs traeehbbdihggneeass may be larger
gagh{:l{?ﬁgt E:I{jlggf gg [IH]‘ﬁ %g%%z:g bsélf'l%%tdr %‘il%st%qja‘%'en%ﬂé%%'l%g means.

20 According to a brittle substrate cutting method of
the present invention, the first bonded substrate pressing
means and the second substrate pressing means respectively
may move in a first direction along the first scribing line
and the second scribing line, and the brittle substrate

25 cutting method may further include the use of 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

30 the step (b) may further include the stepof: (b-3) controlling
the third bonded substrate holding means such that the third
bonded substrate holding means moves on the first surface
along the first scribingline while the third bonded substrate
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15 substrate hol di ng neans, the second bonded

substrate holding neans and the second bonded

substrate pressing neans nove at the predeterm ned

speed while the third bonded substrate hol di ng neans

and the fourth bonded substrate3toldi ng neans oppose MD0O30
each other with the bonded substrate therebetween. 20
According to a brittle substrate cutting nmethod of

the present invention, the first bonded substrate

pr essildingmens syl dotbei bonded tubstt riiteeand dpratongrolliing

the 376286; PGS st Sra { OROIAIABHAANTEHCA iRl AR rouren

pressi ng neans noves Irection a
t he tondad sebistinegd heddiagdmenss meyves|en mf»nea:p@d surface

cut g Jret 0 sERYnAUIIRAL I | Hife M1 10S & Foddéh Nbondea

bon strate holding neans and a siI xt
substuyhgtarais di?]@d#%ri%e@fe% geetdsethef anﬁeﬂdFHQSt‘Cﬁéte
brittle substrate in a direction opposite to the first

30 direction fromthe first bonded substrate pressing
means and tARCYEHMY HOﬁd%lEE%%tﬁﬁ%tﬁ%%ﬁq%%H?thOd of

A briHd Ip&essla@&t Aakenéubhi,Nghees beg ASCDY didg ine e the step

i t h
Con 1 1S A R i T ARt At o prats) i ding means
measuctuchathdte thﬁﬁaemﬂétd bondegasahmrmitreg peassi, nthe first
the .fj.rst scribi
ContRsigadguBRE R ab idiiiine 2k afilihe £15s3Hongea substrate
nmearprensing netanshmofvier st d @ckaie tsesrsined espresd Aty the third
pongel A bLfhe i ahdr e iy R el HRERE (fF 418 he ouren
subdtordiesd swbedgiate hedddngppesnsesiach diliay tibie foudh bonded
bo”@ﬂ%é%%&%éﬁ&idlhp%wﬁﬁgV@ﬁ@eé&ﬁhdbéﬁheégﬁﬂgﬂﬁhteholdlng

| ine form ng neans forms first scribing |ine on
t he Mqa} %ﬂﬁfﬁ%@eSGPOPﬁebBBﬁ&stu§§E§PF§tEreﬁﬁéngeﬂéﬁﬁs move

bogcaasi tBabstEad te bl Aea G yBRANYHANEG Ehbecﬂif&tboh@@@esubstrate
su iltorlaglngp Eneesé?llsngnge t%neS fgg?r%%ebgg edosFu strate holding means

oppose each other with the bonded substrate therebetween.

According to a brittle substrate cutting method of
the present invention, the first bonded substrate pressing
means maymove in the first directionalongthe secondscribing
line, 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
bonded substrate holding means respectively for holding the
brittle substrate in a direction opposite to the first
direction from the first bonded substrate pressing means

and the second bonded substrate pressing means.

A brittle substrate cutting method according to the
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with the bonded substrate therebetween and the second
scribing line formng means fornms the second scribing

line 15 on the second surface of the bonded

substrate. BRI EF DESCRI PTION OF THE DRAW NGS Figure 1

is a perspective view schemati ¢al -y showing 20 a MD030
structure of a cutting apparatus 100 according to

Enbodi nent 1 of the present invention. 25 Figure 2 is

a front view showing a structure of a scribing unit

40 ppdsanbr éakengioni nagoin@iydectile|stepfehHRontEQtling the

Shoémeggna géﬁ&%& l&lﬁ)SQ&ﬁﬁqEE%%%‘lﬁ% HBSRaN R thiadUtBedsecond

0Ss-secition view s a“substrate 30
hol Hbngedo| $ubrs tratpir presgdng dv%%rss sBevesn aterg the first

Shoycgg.b‘:{ng;?ﬁﬁ' n%nd”%%lﬁ%@osﬂ?lng :ﬁle N30 b'i)rﬁiai”ﬁlbstrate

ective view show ng a reSSI ng . conve

rrecbaassmlfgzaeanﬁ\ﬁu@ﬁl tléaﬁﬁé’ﬁ}%?-r%‘kmd@q gpbgtratya pressing
preﬁlghgg EBJVEEraf@ﬁ&%é@cﬁ?ﬂ.bﬁigﬂ%ﬁx&wh&l@ ¥heWirst bonded

Ich the center porti of
Iasenbsééﬁﬁéo&QLQ}W&uWﬁaQ%c%PQ|ﬁﬁesééFPEH'&? qéhcﬁﬁgStrate
?EE'S%@.'nga?ﬁbﬁngfo basasadie g aditat kheg bphdedl substrate

system 43 and a noz section.4 [eJe I NN e)
necﬁ&ﬁﬁ%h@ﬂyqﬁ?'l§hﬁogéﬁsg sﬁr&sgpﬁn%lﬁﬁterrgprg yPggns forms
posithieopikeeasedibahgveihy am tie fdylstnderféele p§rthe bonded

novi ng upwar d/ downwar d. Fi [£
st af&bS i%h B rea °|nndg; b%ljlﬁnﬁgéo&a%dy %@%vcr? nﬁguﬁ??ns and
40 Qmosemacummmrsubs&rﬁt@pgessnggan@a@wm%gaa‘—h other

St atw?Ltlhn W’Qéc%o ld%t Sélgt?strate therebetween and the second
scribing line forming means forms the second scribing line

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

Figure 1 is a perspective view schematically showing
astructure of acutting apparatus 100 according to Embodiment

1 of the present invention.

Figure 2 is a front view showing a structure of a

scribing unit 40 and a breaking unit 30.

Figure 3 is a front view showing a structure of a

pressing mechanism.

Figure 4 is a cross-section view showing a substrate

holding roller.

Figure 5 is a cross-section view showing a pressing

mechanism.
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edge portions in the width direction on both sides of

the substrate holding roller 45a wth an outer
circunferential surface thereof recessed in a V-shape

are pressed upon both 20 sides of the scribing |ine

formed on the glass substrate @7 25 30 Figure 9 is a MDO30
vi ew showi ng anot her exanple for the «cutting

apparatus 100. Figure 10 is a view schematically

showi ng a breaking wunit 30 and a scribing unit 40
according to Enbodiment 2 of the present invention.

Figure 11 i gjgureebasiow peridiricta v asewsshshiagea Hessing
is cut along a scribing line when a_pressi % roll er
32aConyeyegu Sachanisihriided %Bbﬁhbﬁghagp&g FoagRte for a
of E%ssi@lrgi Riona elri R farikgn @ASS substrate 90 which

is held by - 38 - MD030 5 a substrate holding roller

45a. Figure 12 is a perspective view showi ng a cutting

appar at us ag_@‘.@hd‘iel’ﬂg.bm Eabati i@nind aod t 4 e iprwisbei the center
inventign. Figure 13 is a front. view,show ng.a. .

or e RPFAG SnPE 2 S ST e BT T T Ao PHEE4Bg pRetion 35
t he mattichiesgaapaat ftak axdecofda lpdexr Bebodineadidtohg optical
t he present, .inventi igute 14,Ls [ i .

" SR N, 5t FOBULB phop Y SOL NG Alonanion,
i rrd@i disi npvegt iteala Spotldma Fahae RRralnh RIS Wik hkocated

Cent@l R0 rbérie o i 2 ch"’.\.sﬁf heaidy ol b vl Frupward /h downward.

recel ving ction 35 matches the optical axis of the
| aser beamirradiating optical system43. 15 Figure

15 is a fromgueny 3303Agwasi6 Wty Bds it é in which a breaking

unit 30 and a scribing unit 40 oppose each other.

Figure 8 is a view showing a state in which flat side
edge portions in the width direction on both sides of the
substrate holding roller 45a with an outer circumferential
surface thereof recessed in a V-shape are pressed upon both
sides of the scribing line formed on the glass substrate
90.

Figure 9 is a view showing another example for the

cutting apparatus 100.

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

of the present invention.

Figure 11 is a view showing that a glass substrate
90 is cut along a scribing line when a pressing roller 32a
is sequentially pressed upon both side portions of the
scribing line of the glass substrate 90 which is held by
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30 and a scribing unit 40 provided in the cutting

apparatus according to Enbodi ment 4 of the present
invention. 20 Figure 16 is a view showing a state in

which a pressing roller 32a and a substrate hol di ng

rol | er 45a oppose each other wi8th a gl ass substrate MD030
90 therebetween. Figure 17 is a front view showng a -
structure of a 25 breaking unit 30 and a scribing

unit 40 provided in a cutting apparatus according to
Enbadsoest ratef hohdipgeseitledmda.i on. Figure 18 is a

view schematically show ng a structure of a cutting
apparatus according to Enbodinent 7. 30 Figure 19 is a

view for il Faguret lagignacperepeehiveiview sieying a cutting

appapgg%tﬁ%%’éﬁmiﬁ tE i dBREn v/ 3 of 8% pr¥e@d® tnvention.
Fi gut i's a ow chart show ng a procedure for
cutting a substrate according to a nunber of

enbodi mMent s p1@f e 305 §SENErbA¥ €Y e NshbWwONgea 28réakang unit
front view showi ng a structure of gneak'ng uths 30

and 38 aedidissFiking 2oit 40 Rt vde %F%‘Fnﬁu ing apparatus
apP AL ML YA iHMb I HI0d renttie grédenprseantion.

i nvention. BEST MODE FOR CARRYI NG OUT THE | NVENTI ON 10

Herei nafter, enmbodi ments of the present invention _
wi || be desgtigied isidetaiéwwhidwingf @séate trowhligh an optical

dr awi ngs. _<Enpodi nent_ 1> . [

i gara s ofsaatpert ket g hadip G Bt SYetSm 43 matches
a Stanotoheard thecoentey pappkien of ad@secbeamigooding water
Enb%%'c@%.@in&%e%tqfont BE RLESRBL {RNYYP4¥h1 axis of the laser

beam irradiating optical 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 invention.

Figure 16 is a view showinga state in which a pressing
roller 32a and a substrate holding roller 45a oppose each

other with a glass substrate 90 therebetween.

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

apparatus according to Embodiment 5 of the present invention.

Figure 18 is a view schematically showing a structure

of a cutting appai:atus according to Embodiment 7.

Figure 19 is a view for illustrating an operation

of the cutting apparatus according to Embodiment 7.
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The cutting apparatus 100 is, for exanple, used in

order to cut a glass substrate 90 into a predeterm ned

size. The glass substrate 90 is a brittle

substructure which is 25 used for a liquid crystal

di spl ay panel. The cutting app3®atus 100 includes a  MD030
base 18 and a pair of base supporting mnechanisnms 20

provi ded on the base 18. The gl ass substrate 90 to be

cut is mounted on the pair of the base supporting

mechani sns 20t9u¥ea 2odisz enfdlovwscheat shewgingsg procedure for
subsiy@l i dh Wb St SARP U LES-RELYCED. &hﬁuﬁﬁbg 8k ERBodiments

substrate supporting mechanisnms 20 in a bridged

st at®f thfe RARIeHy HpPRRBERR- 100 further includes a -

40 - MDO30 supporting table 21 and a plurality of
transporting rollers 22. The pair_ of substrate

supporting %E’&szrﬁ s B 3 nifUdfesvigmeSRoppBet phgtructure of
t ablb&e?hhijjafg{] aﬁgled 3mlwahhea basebifigivhix horﬁxzdxml | @é% in a cutting
state and the urglity of trapsportin ol lers . ,

ot Aer e Pt Ringe o kb oBTERRE ¥ she TSRt Lavent ton.
supporting table 21. For exanple, a plurality of
adsorbing h ' r b @ ne
of the pairqﬁﬁﬁ%&gﬁ%%6%%?3$%%é§¥églQE?Z#EEA%Nggggkgﬁng
nmeans (e.g., a vacuum punp or 10 adsorbi ng notor which

is not sho h u .
the pl ural i rean ey ooty i’ B8 gkt Bvention
90 iwilddberdescohpedtite dekgidr Vit reberenge tiq) thig §rawings.
manner. Therefore, the glass substrate 90 is fixed on

at | east one of the pair of supporting tables 21. 15

The pl ural i tEmPGIMERHAring rollers 22 is arranged

so as to be in plurality of colums (two columms in

Figure 1). The plurality of colums is parallel to
each ot her. Ea&fitgﬂ—fipfﬁiﬁtﬁﬂty of transporting
rollers in each colum is 20 arranged with a

predeterm n%q.gq:llrset f ri%ea tplg%rs%%%tt%%n\?igvb%chematically showing

astructure of acuttingapparatus 100 according to Embodiment

1 of the present invention.

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

mechanisms 20 in a bridged state.

The cutting apparatus 100 further includes a
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plurality of transporting rollers 22 are noved upward

and downward by an upward/downward means (not shown).

The plurality of transporting rollers 22 are noved

upward, so that upper portions of the plurality of
transporting rollers 25 are prépeeted above an upper MD030
surface of the supporting table 21. Wen the upper

portions of the plurality of transporting rollers 22

are projected above the upper surface of the

suppopponyinghtablx 21t ard s pAaredy tyf Of AR it g rollers

ggl I&gr f]o'lr‘}lgeggﬁglgl I{Pkggg‘éra%g did ot HEn § meThastikaiy 20eincludes

transported f [
t abtkezupFordriawtabhe 23rtanged re Hiere s i ardi zontal
S“pggéﬁtb dTRRB NI 28 be tFenSpPPeLng 191 llerls R22btatably
of the other of the pair of the supstrate suppor 'n@a
ToCRARRDES020E THE BPRPEIFRYE U (YA IR o Lo 21
22 are - 41 - MDO30 noved downward, so that the upper
portions of the pluralit

f tran ti |
are | over edFBEl B¥APR&E®up engﬁlafl&é:S %rgf Iatr%é)rrgoullﬁl ?}?Zl?n%s (not
; agrgggia;-) $s ?B;&;n@ggirin Ag BEPEt anesof Ghef paihef thelaupmorting
i ng __uni a scribin it 4
gui &ébll_gisl 2> 1 o%\%?“‘ah‘.‘%emr%gﬁ :; 1(f '%a' '22?:19%? bum pump or
SUpPRAsbirbd nEosictdd ahdch pa rnot  sdiowder sadgpebs the glass
or eaﬁé}%%r%g:{et 9&%1}%%31%1‘{]%h%0#il2t§9i99|4f ﬁgs%&%i_ng holes. The

pr oVi'dh ween air o strate supporting
MeC liaisss ubG t2e teo Me igs @dsazbed anty tike PRRIrting table

S“bsztlr)grﬁ en 99 mallie 10r eakieRg £l 1130 gaRdsididb siarfd td 89 is fixed
uni t™°4 are respecti vely slidably attached to thf
uppem @i deasdi lonEp e P3Nt FHRRPT LY §3P1ef21-

structures of the breaking unit 30 and the scribing

unit 40 wll be described later in _detail W
reference TheRleFRlLER SRR FROTFLIP 78S

gﬂ%ﬁ:gg%i glc%%ea:gxg ﬂﬁhﬁf‘iw @Jidie.l?th (%o @pdumns in Figure
E arloor BPAGP s oY B S o HEoLibh Pufachprher: Bach
i s tymAsRoplladabyty of transporting rollers in each column is
arranged with a predetermined distance therebetween. The
plurality of transporting rollers 22 are moved upward and
downward by an upward/downward means (not shown). The
plurality of tramnsporting rollers 22 are moved upward, so
that upper portions of the plurality of transporting rollers
are projected above an upper surface of the supporting table
21. When the upper portions of the plurality of transporting
rollers 22 are projected above the upper surface of the
supporting table 21, the plurality of transporting rollers
22 are rotated, so that the glass substrate 90 is horizontally
transported from the supporting table 21 of one qf the pair
of the substrate supporting mechanisms 20 to the supporting
table 21 of the other of the pair of the substrate supporting
mechanisms 20. The plurality of transporting rollers 22 are

t.h .
e.r:r?eza Fg.pserflrranged
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20 the pair of substrate supporting nechanisns 20.

Each end portion of the upper guide 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 a vertical -st4dte. Each end portion MD030
of the lower guide rail 13 is bridged in 25 a

hori zontal state between | ower portions of the pair of

t he supporting posts 11. The breaking unit 30 and th

scr moiveg Govnwand; expabaityshe wppee P&’lr&#g?nc%éfuﬁlb%rplurallty
gUI de tLald J@t:ﬂ@rﬁhfekg\‘ﬁraﬁ@lgﬁefréwbéll%vpﬂlﬂi\@h eBsurface

I i near anism for exanple. 30 Each of the
pa|pfoﬂhﬁhéu§@9§6ﬂpﬂh§ﬁ&iﬂn¥ 11 is provided on an
upper surface of the base 18. Each of the pair of the
supporting posts 11 is slidable_in a direct

or t hogonal QeCWMR%KQ?EP%rFBﬂﬁﬂpgﬁqﬁﬂh%ﬁ+EEEP8ﬁ%ﬁbreaking

t he ypaReBo YW dRrfidiinglénafdso | ki hppen: @Mide ra@il 1P3. a lower
Each of_ the palr of the szgportl osts

i nt pided it h3t n2 Riphe o R ?anﬂ:f tll%eanfiovvel?alr of
gui @Q ilgdids 13Tthﬂl‘b£]a:Dﬂi]ngn1‘tthBOpand e suppidriigqign3.t 40 are

ts 11 t ed h lid '
o a0 gt BSbugin Bhe' v ettt rars bifBorkifaifRdianans
sl i @@ tdbe useid fogcappangtie 408s § gnbhsraitec?Udedhe breaking
driying %egx&%oﬁaet, chr.liﬂ]J??gi r{lat tengoL AL Pgspggﬁlgéiif' $Pidably

sect1on near ion1s provid In a
| ongitthadibread tdi thee vip@eT geméw ratbiiZerngokhte df?“@rr gHéde rail

! O\I\E_‘_r3 gu'cI)'Eg {]ﬁﬁcg&@% ro%ngﬁg bIREAMERN uhgWes o R d H:ﬁ@sscrlblng

each e palr t he supporting osts 11,

dr| Wnig Adctiidd g daseaarbehtl@iRH i #Jrﬂcl"lﬁd%‘é ’aeference

bal Iy > HHW sk gy ih g ditdwetidn which is orthogona
15 to the longitudinal direction of the |ower guide

rail 13. The ball screw 15 rotates in forward and
backward di reet upper @ulaem&:m 1D6anlinthde dwdt gmddenrail 13

15, a?rebgzlrllsar?getzd g[iong an rectlon orthogonal toa transporting
direction of the glass substrate which is transported by
the pair of substrate supporting mechanisms 20. Each end
portion of the upper guide rail 12 is bridged in a horizontal
state between upper portions of the pair of supporting posts
11 which are provided on the base 18 in a vertical state.
Each end portion of the lower guide rail 13 is bridged in
a horizontal state between lower portions of the pair of
the supporting posts 11. The breaking unit 30 and the
scribing unit 40 respectively slide along the upper guide
rail 12 and the lower guide rail 13 powered by a linear motor

mechanism, for example.

Eachof the pairof the supportingposts 11 isprovided
on an upper surface of the base 18. Each of the pair of the

supporting posts 11 is slidable in a direction orthogonal
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is attached to the center portion of the |ower guide

rail 13 in the longitudinal direction. The ball nut

engages with 20 the ball screw 15. Wen the ball screw

15 is rotated by the notor 16, a force along the
transporting direction of the 48lass substrate 90 is MP030
applied to the |ower guide rail 13. As a result, the

pair of the supporting posts 11 supported to be

slidably by the sliders 14 slides in the Y direction

25 whi ahlomsgrudiorhalinestinn (8n§heubPREF ait E(FohG 12 and

tc qulWedfa @13 12 mth bhetn® biEdenhe asd t
El%e cu%)lel ng app%r atus 100 further Fﬁ:lllg pporting

of postsi bhi v Loamerasefr vl et Ba YPRAT BOSIAY SAigL2 and the

E%rggulae' §aﬁ!§.013dedﬂhé\n tdrcicf nitey pist hef uppporting
gU| erall 12 wth an riate |sta_né:
t hePels&sWEE FURPOTHE] Bﬁg‘?}? &ersdf? SIS of P gpper gulde

Uppeniquirge anhal khbd21oWes @mﬂdeofrqodsunn dmitegrakherakide.

17 captures an alignment mark provided on the glass -

43 - NMDO30 substrate 90 when the glass substrate 90 is

posi ti oned. Tﬁbg:hmetﬂlg appairetns M @fuskbeirigp@ludes a driving

structure of t scrihi.n an
uni SesFioR E8r fﬂ‘?eéar‘r Jt%tegrség%&ﬁo%e o?‘ﬂ%ﬂgrgg??@ D8otion for
uni t1i4@as 1htebpo latton iedprov téedin a horleﬂérléﬁ@é% %lrectlon

Fl guyr The
(Ui REn 86 BB R de 5 D0hudeguasunthboty memanec
rredlbﬁanamﬂ.dwancp@rtm Olfegﬁ?hrqfaagétli’%’g é’;ft tBE| S‘JPqPOrtlng

sys r agi,at i warigheakh
bod;p%glgtdﬁgsi%ttg%ﬁ %ﬁdgas%;\:/\g‘?&mufgg [ ai caHeametpolation

s Vnesdad aboa SoFe Ko8HPRG SELHErT SHpAg iR £soffhogonal
gggy‘@%%%‘_%@g&ﬁgl%%agﬁr?gﬁbfpmhtal powel ghédenrail 13.

s Wi Padd seTamaS T HEEDY FhECEBOTAAY heartiaihidotions
by a motor 16. In the ball screw 15, a ball nut (not shown)
is attached to the center portion of the lower guide rail
13 in the longitudinal direction. The ball nut engages with
the ball screw 15. When the ball screw 15 is rotated by the
motor 16, a force along the transporting direction of the
glass substrate 90 is applied to the lower guide rail 13.
As a result, the pair of the supporting posts 11 supported
to be slidably by the sliders 14 slides in the Y direction
which is orthogonal to the longitudinal directions of the

upper guide rail 12 and the lower guide rail 13.

The cutting apparatus 100 further includes a pair
of positioning cameras 17. The pair of positioning cameras
17 is provided in the vicinity of the upper guide rail 12
with anappropriatedistance therebetweenin the longitudinal
direction of the upper guideraill2. The pair of positioning
cameras 17 captures an alignment mark provided on the glass
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20 The | aser beamirradi ating optical system 43

irradiates a | aser beamonto the gl ass substrate 90
supported by the pair of the substrate supporting
mechanisnms 20 in a bridged state. A notch formng

cuter nmechanism 44 is provided48n-the opposite side MD030
of the cooling nmechanism42 25 with respect to the

| aser beamirradi ating optical system 43. The cooling
mechani sm 42 sprays the cooling nedium (e.g.,
cooI$¢k§t¥ﬂb¢d§°|Hhﬁhetbﬁcghﬁﬁﬁ éﬂbﬁﬁ€a§@r900ﬁ§ p@sitioned.
where the laser beamis irradiated such that the

portions irradiated by the | aser beam are cool ed. The
cooling medn:iEen«3si AckTRRt VA atosRryingcd| dhrugiure of the

for mmm% thet £00hhAJtABILYELKRWG' Anakd3@n air
cylinder 4 The air - 44 - MDO30 cylinder 42b noves

the nozzl e section 42a between a spraying position

and a waiti ﬂge:p@@ftéﬁn thB‘@tﬁﬂfWﬁ@@fﬁﬂfé tEEPNbifiguhit 40 will
03|t|q£ Q* ce t.to E | ass s bstrateg 90 .where the
nozAte 4@%¢ b 2%?53? gili 4B EBEPFRRCRedPUMLIPRE 2

waiting 5 position is a p05|t|on | ocated at a dlstance

bel ow t he gl'f’l%e sF:\%&J.gi%xlgqltn%.d: 90 J.n g.gges agltl gég a COOlan

limted to & cooling
nmedingcltanl sm ﬁ@rtmnmnamam atcewlbylgmeﬂhemlmrd)eama laser

The &?&L l&&a{@fg er Bpgﬂgﬁe %Qfexﬁm?ﬁgdigtt 'gxgaétlaser beam

one of vapor an Iqu apor 1 ncludes
exarfpwar¢onpressed air, heliumand argon. The |iquid
i ncl udes, for exanple, mater and |iquefied helium The
cool i ng nedlun1|s for exanple, a conbination of these

vapors 15 aftP m}m Bedy M} &§e@tﬁé@t}h¢¢1stq thedl ewed gpide rail

the 14 88 SHEY 81 8daBle. anthd BBoYiaighdoh&l 1442 is provided
portions where the |laser beam is irradiated is cooled

SUCFPQ%?XH“§E?}¥)I%E‘I Fﬁgtﬁﬂquétlon of the unit body 41 The

laser beam irradiating optical system 43 is provided at one

side of the cooling mechanism 42.

The laser beam irradiating optical system 43
irradiates a laser beam onto the glass substrate 90 supported
by the pair of the substrate supporting mechanisms 20 in
a bridged state. A notch forming cuter mechanism 44 is
provided on the opposite side of the cooling mechanism 42
with respect to the laser beam irradiating 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 irradiated such that the portions
irradiated by the laser beam are cooled. The cooling
mechanism 42 includes a nozzle section 42a for spraying the

cooling medium upward and an air cylinder 42b. The air
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20 vertical crack generated therein is forned.

Therefore, a stress distortion does not remain in an

edge of a cut face. As a result, the cut face portion
which is formed on the glass substrate 90 can be

prevent ed from bei ng chi pped-w#dn- the cut brittle MDO030
substrate 90 is transported to a different 25

apparatus fromthe cutting apparatus 100, the

di fferent apparatus being used for a step subsequent

to cylindgrt4zb mgivasstbestazaieesgotipheta Me taesn fgpraying

8@1't§.o§1p5ﬁ1¥e€ m&ﬁuf%o@l@%n 30T§léb§ﬁf§§rﬁngop@é’1tlon is

thebcoolln nozz term ned area of the
subst palsetgonl gdﬂn@p@Gngy thGoI198 @S ST RFRTEH Fr r’(a‘ere the

cut BSEZT%CEQEt§Hh4ﬂ2é Ssﬁ:é d Q¥R cooding NRE3Amf OrThe waltlng
formng a vertical crack ong a line_to be s %3J|bed

t heDgsa&d 08 bHS apél%ontwga 1ot BAIREIRT IS T Bﬁe glass

st agl,ihaq raR@siglgi,on of scribing for the glass substrate
90. The notch form ng cutter nechanism 44 includes a
bl ade portion 44a, 5 a bracket 44b and an air cylinder

44c for nOViangobdlen§!resiei upasst hon Hﬂmum/arcdhdommand liquid
The bl ade portjon 44

arJg.ang
di r &St LBRIRSt WRF %ﬂ#ﬁbmﬁﬁﬁg Sooi§ gh% %??adlated by
g4ath% ahbaﬁhﬁdzmo anuupnﬁﬂJsdgmeQQMM1@nclgﬁephefor example,
rac Wi t e h
Sk, Mok BLRE, S8 13510 s for reretades, <o
cyHamﬂmple@«pémpr¢ﬁﬁ¢@ga@pmaﬂﬂﬂdéwmwﬁﬁ@ BFSVPded?H? liquid
the ohtu QY bl dRamgibbl arul bnd0 1 RuRhRd AéLion.  The

suppor ing rol rechani sm 45, a first auxili ary
roI lcoro Limehme 5w 46 .afo #X88PdFd 2 GOMPHRAF 198 PES these vapors

Qggtqmlﬁaége provided on the opposite side of the
| as ean1|rrad|at|ng optical system 43 with respect

to the cooling nechanism 42. The first auxiliary
rol | er mechanijs®e46 veampigvideddhatedeont bre 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 cut face.
As a result, the cut face portion which is formed on the
glass substrate 90 can be prevented from being chipped when
the cut brittle substrate 90 is transported to 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 cooling medium is sprayed onto the glass
substrate 90 by the cooling nozzle, a predetermined area

of the glass substrate 90 is thoroughly cooled.

The notch forming cutter mechanism 44 is a trigger
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20 substrate holding roller nmechanism 45 and the

cooling mnechanism42. The second auxiliary roller

mechani sm 47 is provided on the opposite side of the

first auxiliary roller mnechanism46 wth respect to

t he substrate supporting roll-er45> mechani sm 45. The MDO030
substrate holding roller nmechanism45 and 25 the

second auxiliary roller mechanism 47 are attached to

the unit body 41. The substrate holding roller .
nmectan Eermingnal veeticalrerack app@rd ling, ket pgt scribed of

hol dﬂﬂ@gi&éé@’ubﬁﬁ:aﬁf@Q@, haads 38+&8BAd Dy $9Rmelngt a starting

substrate supporting roller nechanism45, for

exaBAsS tioas o SPRIPARI HATERG BLEBS tHISHFALE RlessTHE noteh
rol legy B3 hedhiash o lals bacdesesi hedlhaeeportion 44a,
46 - MDO3Q The substrate hol di.n ol |l er

5a IS .
at t & hE@cKet A4P PBA| 21 HoF forl e e £98.papiag she blade
axi Spd?t&i@ﬁ{imoﬁmhed/ﬁbbﬁ%&tie supEorbiadger poenofSat4a is
is a irection which is r.thoganal to, .a sljdi .
di r S50 a&PP@c?isg%dzd}g t%ﬁg SO Bi n%ﬁ%rﬁ%rl&%‘%grﬁglt 0.
str mHdibdadle pbetiovhstinat ks salppactiedgo ol bppedsSadge| portion
be d i bed j.n.d i) it he
e EhE AR LBl g ERLTIRRp A e e 2o
S0 getiniarvieta pviam teiwverar didewnwrnd Byicthe i) cylinder
10 The, fd ARXid | A nwREhany I gl Sufit b
fi rs‘{]&aufxclhﬂmary r%'?‘é"\r/afﬁ)a anrtlj an Zé%é‘g%/(lff?%der ‘legﬁ ?%Jr't ody
nmovi4dg upwar d/ downward. The first auxiliary roller
46a is rotatably attached to an upper end portion of
the air cylinder 46b for noving upward/ downward

attached t o Xh&CHAPLRGoH)LE54%4 @ RNOSHETS TS FHEPPSR1BE Toller
t he fddrdniadiidg aray figldteaudlailasy &oYldt mechanivhi d6 and a
e ARl s 2o 1 8 RESELO 1 S SEH Mo on e
mec happ i ¥ sifde odeshe 2Dases deend izwaidiiadring opltécal system
47a’£§dwf a{ésgxgknggrtﬁébag§iing mechanism 42. The first
auxiliary roller mechanism 46 is provided between the
substrate holding roller mechanism 45 and the .cooling
mechanism 42. The second auxiliary roller mechanism 47 is
provided on the opposite side of the first auxiliary roller
mechanism 46 with respect to the substrate supporting roller
mechanism 45. The substrate holding roller mechanism 45 and
the second auxiliary roller mechanism 47 are attached to

the unit body 41l.

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

roller mechanism 32 which will be described later.
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nmovi ng upwar d/ downward. The second auxiliary roller

47a is rotatably attached to an upper edge portion of

the air cylinder 47b for noving upward/ downward. An

axis direction of the second auxiliary roller 47a is

a Y direction which is 25 orthé§onal to a sliding MD030
direction (X direction) of the scribing unit40. The

second auxiliary roller 47a is arranged adjacent to

the substrate holding roller. 45a. The first, a%xilhary

rol | er 46a Themubsigeatahod dding Fadderotht dfpattachedato the

S“bglbg?% tli‘é’Jb&éP%é @l 86 ASEatdbTA. | Auf undilsedirbahivheof the

30 ance between the substrate hol di 0 : 4 . .
andsuhetrageoRuPRAXLANGr §°F~6PFe?gﬂ7%\.s i@len’?eéjf%‘l“é%l? qimich is
32;?“&5 o%lfj*t?; bﬁf.egiiﬁgngpidir%wdd (X 4direDO80)bef the
ribed in detall wth reference Fi .
br earIrA§ingiunyp 405 pTB?iSd:é:dlcdﬁn-t%gtf(l}glpeergHggF gtzrgg]lqportlng
é2-31r$t1qelw sgk!mym;:elt d88ctibkidas dethridaliatgruni thizsference
, a pressing rqller nechanis first . .
auxitii ‘é?%/aFSPI“B?’nYﬁ'Q@ffg’fﬁW%%' on%%wzrée%?lessesci% Llons‘il%l%ls driven
and g3 S@C R0 mdve hipward faswrsvamkdiard segar ofneheshown) .
pressing side. The breaking unit body 31 is slidable

with respect 10 to the upper guide rail 12. The

pr|e|SS| ng rofmher fieshamishl B2ry trrleF dechphigyAp includes a
rollar | r&sPhAt 1S 09 iaadrt ieb £ !

(0] SIS0 SRR GRORRD 6 8 shadot oy cor noving

s derpaves Gtdexotrard o t HE®r el @ -Pedy 31° Lo 462 is
L | Lehbar o8 hppesad8pomtiba ¢ eheiaig cylind

S|d§&T%H%ghafénggd on a sigb o by Rg ey Lnder

_ | e of the pressing r er . s

MecHeGt SISOV IE WRIAFY ST H i BrrBed pEe [She o1t body

§i4 dgﬂo% h?xrr]lpagﬁlc?ﬂre@tfi@niof RheVE fledt cauwahl bpppsialeler 46a is
he first auxiliary ol | er api ; ;

t he prieshirpesicn Wit r%%p%{h?%on?ﬂgggrgsgﬁ'}‘g%rrlglr]?éfe‘:tlon

mechgpi $iRel@ticW) of the scribing unit 40.

The second auxiliary roller mechanism 47 includes
a second auxiliary roller 47a and an air cylinder 47b for
moving upward/downward. The second auxiliary roller 47a is
rotatablyattachedtoanupperedgeportionoftheaircylinder
47b for moving upward/downward. An axis direction of the
second auxiliary roller 47a is a ¥ direction which is
orthogonal to a sliding direction (X direction) of the
scribingunit 40. Thesecond auxiliaryroller47ais arranged
adjacent to the substrate holding roller 45a. The first
auxiliary roller 46a is arranged at a distance form the
substrate holding roller 45a which is further than the
distance between the substrate holding roller 45a and the

second auxiliary roller 47a.

Hereafter,thestructureofthebreakingunit30will



When the pressing roller nmechani sm 32 noves to a

positi on whi ch opposes the substrate holding roller
mechani sm 45, the first auxiliary roller nechani sm 33

on the pressing side is arranged at a position which
opposes the second 25 auxiliary4#oll er mechani sm 47 MD030
and the second auxiliary roller nmechanism 34 on the
pressing side is arranged at a position which opposes

the first auxiliary roller mechanism46.. The

struke leseribe@ bredetadlrwithr ragenancemts2 Fijourepe -
described later in detail with reference to the

accompanyi n 30 drawi ngs. The first auxiliary roller _
mechani sm 3%1‘% bneakifne yaikg3Q e Preyidess op the dtpper guide

auxiztdar M 2r.ol Re BidalRing 14830 MIBHE @SHHEEk$hFCinit body
and an air cylinder 33b. The first aUX|I|ar£ roller

3 33a dhr BREPFRLRY AP LifeMPShABl sadt y Saf LR Rl iary roller
I omfe_:c&t@ei@ﬂrsi ogué ofthé hpﬂeégiﬁgl Qsﬂd@ragaba gBeohir ﬁhxiliary
auxi | i rol l.er a on the pressing,side poses the
sec %ﬁ%¥5d§???%?§s?o$fe?n49§emﬁgﬁsgﬁggsﬁﬁ§grate 90 is
broken. The second auxiliary roller nmechanism 33 on

the pressi si.de i.ncl udes.a, second auxil.iary roller
34a on the nlg}%sl,)sf:lenagklsr}%éméﬁdbgﬁya?f Jcillsllnio‘%r%ﬁﬁ’.lt%hgesl’e“

10 seconsl thexuppary gt@deorhtl B2a Jdhd lpressdssy mgldiegdtemeshanism
r ot bloy akt e . r L. f aj .
ol o b Bk L By 300 SORE cBse'a] o el plessing
pr essidry andetippresnd heutilsary gulilear peebahdsmigdq on the

wherptdies St sd 1 @ €a 80 L et DERKENt o 1Bnd NErBaRAKLNERYRI boay 31.
30 further 1ncludes a | aser beanicoollng wat er

receiRf AdTre&camehl 33Ty mad Jessepchpea ehnghoRrassing side
15 I eceiy/ igidvaidd of 35sL8Eeh¥ ethed PJrasiind @Ml AdcAkadsm 32.

froma Iaser(?ean1j radi ating optical system 43 and .

cool My SRAGHS LY LLETY ohe 1 er CheFhRpLiBcAdneRnthS bpessing

on tdiieoppoprbeidedeonfar bepbisitie siidel bArdhd gliket auxiliary
”ECW%Hf%E mechanism 33 on the pressing side with respect to

the pressing roller mechanism 32.

20

When the pressing roller mechanism 32 moves to-a
positionwhichopposes the substrateholdingrollermechanism
45, the first auxiliary roller mechanism 33 on the pressing
side is arranged at a position which opposes the second
25 auxiliary roller mechanism 47 and the second auxiliaryroller
mechanism 34 on the pressing side is arranged at a position
which.opposeé the first auxiliary roller mechanism 46. The
structure of the pressing roller mechanism 32 will be
described later in detail with reference to the accompanying

30 drawings.

The first auxiliary roller mechanism 33 on the

pressing side includes a first auxiliary roller 33a on the
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33 with respect to the pressing roller mechani sm 32.

I n Enbodi nent 1 of present invention, the breaking

unit 30 is attached to the upper guide rail 12 so as

to be 25 slidable and the scribing unit 40 is attached

to the lower guide rail 13 so4as-to be slidable. MDO30
However, the structure of the cutting apparatus 100

is not limted to this. The breaking unit 30 nmay be
attached to the lower guide rail 13 and.the scri bing

unl prdss imy stne:l@talr@chedaib ardndsrs3bzo Fhedelrgt @uxiliary

(c u{?A‘ffng dyng & % Og;&&%ﬁﬁé 4B 3kr alee rGHaltia 5 tfteiBhed to

Mg appar at us present |nvent|on
pr essioger9edgrDRRE tAeaNSE( Fhes Siify Fileddfrs m3ho by e first

a' 00Gx} 1€a 5 AP 1l 33RCon t9BHe8B ihbEs {d& Jeath a

%ﬁx grlat Ie su strat%nv\heng ea fll rbst ho?tglp?gneb :ksecon
(h_oadxmglm;&'hﬁﬁﬂ-éﬁ}' Hdpd¥hens ithe SUlfF g’h';e roken
brittle substrate (gl ass substrate 90) and 5 t he

pressi ng neans pr esses a second sur f
substrate. Ther e6P8d 2Ykidsd 3 i@cg @eg BPlgrlggl%n the

al OPQeEB?‘n ss{ddiitrludes ef sébenamﬂlisalrfamellﬁr Bi4a on the
brittle su str

h ' .
fi rQFe§§|1P§c%1€ al“ﬁeéﬁlral T FeL ng}%st rﬂ?e on V\E{ag%nth@xillary
scrirbingr! Baa b&d&hbn@&eséin@ redsie tis Bt trdnkd mttached to
monmen a t :
ﬁpggr: ngSEPS g oB" #;I—;El glﬁgggﬁ.iﬁggrsﬂﬁﬂ thd second

a vér ing fromt cribing line
pos abb{\i&h)argxrehiierl :ma o thecknessingreikde GppPOEeashihe first

Substrahg 4 $ard Q. Gt 1he fYd e SRstd @ Serdfe H@ULE BroRen.
a fPORT Ve

showng a structure of the pressing
nechanlsn1 20 25 Figure 3(a) is a front view show ng

the pressingpel Ghl&ix BN @RI $@. further includes a laser
beam/cooling water receiving section 35. The laser
beam/cooling water receiving section 35 receives a laser
beam irradiated from a laser beam irradiating optical system
43 and cooling water sprayed from the cooling mechanism 42
on the opposite side of the first auxiliary roller mechanism

33 with respect to the pressing roller mechanism 32.

In Embodiment 1 of present invention, the breaking
unit 30 is attached to the upper guide rail 12 so as to be
slidable and the scribing unit 40 is attached to the lower
guide rail 13 so as to be slidable. However, the structure
of the cutting apparatus 100 is not limited to this. The
breaking unit 30 may be attached to the lower guide rail
13 and the scribing unit 40 may be attached to the upper
guide rail 12.

According to the brittle substrate cutting system

(cuttingapparatuleO)ofthepresentinventLML a pressing
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The pressing roller nmechanism 32 includes a pressing

roller 32a, an air cylinder 32b, a head section 32d, a
sliding block 32e, a roller holder 32f, a supporting

axis 329, a bearing 32h and a stopper 32k. The

sliding block 32e is rotatably4& tached to the head MD030
section 32d. An energizing force is applied to the

sliding block 32e by the air cylinder 32b which is

provided in the head section 32d. The roller hol der, .
32f meanat { preedi3g mechhaism)dmeyes cdempdhg, sgriking line

b b ' i cal i ; .
Sgh%g%ﬁ%ﬁr Jc))ﬁl fél?é)hlfg%dée@%ur\fgéé % tAXi srbytibBeseatiage while

r 32h is_projected bel ow th .
sl i di rfgrstS_(!lold\iDEHS-GnQﬂQﬁ:k(m%glqﬂem%[iﬁﬁaﬂ'tsf“ﬁ/g&‘éﬁi% a first
329115 £CAvbdednamoAs Leer subdaeaper { jDasef sibstratbeso) and
hol der In a horizontal state. The, pressi ng

' ; ; Oléfgg Morittle
32athe PrevB#BE BPARRPERDIRF 3 F§CRLILTESs 95 5Bt YR
be Labakale . ThRepeesSENG pekbeingd2Eonppdsespphibed along the

substrate holding raoller 453 when the a . t
50 FETBRIRGNL IR L It BEFOROS L R OOTORIE PR Ratride Crate.
seckha®’ Sefond tarFaeesspppeing2hedtiest suxflasieghf tyfe brittle

the head section 32 en the .opr | NG; conj agt 1
Lo SHPREE PRt PETPRS Srr e ThBh el RorBarTAgH fesurr
dowawees dingamonieat (soapphied) tootheherptbiei pgbstrate such
rol | er .mechanj e ' r r +n32&cribi 14
on e 0BG DL AN SHRRIAN BUEL 2 Bomsping dine
Wi t IpoEs td verlateestended ¥or dhe ntkeiekpapfefiiractioRedt the

bet uean it e SIORRRY GRK Mk {1 slbsitracsl ock, The

st opper detects a change froma state in which
the sliding block 32e and the stopper 32k are in

contact to gighile 3l s Wisgnitheishi §howinhl it Rizetaral of the
the stopper 3 are separated. The stopper 20 32k al so

f undegfsiig REARYPPER- for a rotating operation of

the sliding block 32e.

Figure 3(a) is a front view showing the pressing

roller mechanism 32.

The pressing roller mechanism 32 includes a pressing
roller 32a, an air cylinder 32b, a head section 324, a sliding
block 32e, a roller holder 32f, a supporting axis 32g, a
bearing 32h and a stopper 32k.

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

The roller holder 32h is projected below the sliding



10

15

20

25

30

When the change in state is detected, the state in

whi ch the sliding block 32e and the stopper 32k are in
contact 25 to the state in which the sliding block 32e

and the stopper 32k are separated, a position of the

head section 32d in a Z directi®mis calculated by a MD030
controller. The controller drives a notor such that

the notor noves the head section 32d upwar d/dovvnvvard

For exanpl e, .FOS' tion (zero pojnt 30 position) in

ver bilegk aReectThe JUPRATEERY o?rﬁls'of”(%é%@g&"lg@@t PBn"’l lower

32d eWgEh?{)?@f?Sﬁtof.t ena seriastcfade2¢ ass Robskbatal state.
90 is calcul ated when the pressing roller 32a contacts

the glass substrate 90. An anmount (distance) which

: Ee p:r essi n@ge &ﬁessi\@%m@trl F2a RBlpddriptasspdhenswpporting
egass substrate is set he zero poi nt

posPEisn 32fh & S @AUAUMRS cﬁc’ii%'eaegjcl%str % Biotf roller 32a

rol |o@fpos%mag{ammﬁhfates solding trolfleat 45fa tWhen the glass

pressin roI I Sro Ii%)anl sm 32 except that the substrate

hol &R§ %@ 4% K§H45 is inverted in a vertical
directi on V\hen a pressing neans (e.g., pressing

roll ert he p&glshsléasg'}é%@zl{ leﬁeadfﬁgd 1l?1e gr}}@é&@ectlon 324.

l'ine stn neans i1's nove
scr iThiengs Happer \#Pdn d@ﬁﬂ@sslmglﬁm% ¢% the dread, sembion 324

pre%e?g fglpea §*es§§.(1g;9§g'lh.¥;r”e%ﬁ@a@t%nthh§l§§§' Qhﬁgtrate 90.

i ne shows a pressi ng_conve
mec i BRRdBectien 3R% LS BRFERACBRERBAPY Biiq HF (not shown)

press g L@Cé@ﬂ rod:1efeBhASSERY CRRYA RaAngroll
32 mclﬁes ‘§%] Ssing Yite PR o-er

reSS|ng conve

cyl i3FdeFOBEBCtE HeAPPSIENBASEP &fﬁedﬂﬁasﬂ%ﬂ?;%%te?" with

gon\éebQ%g%?e‘iﬂlg.n%af forcb\ﬂﬂgﬁﬁﬁe%ﬁirﬂ@nt axeF1d@¢d between the

eari ng and a_sto 2 he, structur.e

pr eSHiORPLoresy R nté'kézéﬁrﬁ'%n\’?zb]:[agkt‘he %r?etoapsp‘?%é?% 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
block 32e and the stopper 32k are separated. The stopper
32k also functions as a stopper for a rotating operation

of the sliding block 32e.

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

glass substrate 90. An amount (distance) which the pressing
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of the pressing roller nechanism 32 except that the

pressi ng 25 conveyor 32' and the conveyor hol der 32f'

are included in the pressing conveyor mechani sm 32

instead of the pressing roller 32a instead of the

roller holder 32f. In Figure 3(3),- the same conponents MD030
as those in 30 Figures 3(a) are denoted by the sane
reference nunerals, and the description thereof wll

be om tted. The pressing nmeans readily ralls along the
scrinpldgr 38 is wposed Aete hbe SlashvRiRitiatedeysgd based
a PSS JBA Do FHit0Yd: iHn Shows a pressing bearing
mechani sm 321 1, which is another exanple for the

pressing roller nmechanism 5 32. The pressing bearing
mechani sm 3%he sfghdt@bea dii theofsybeiasdty hedriimgs roller
32x, an air cylinder 32h, a head_sectign .32d,_a. _.

sl i derraRicik %Qe}sasﬁgﬁagfg%ﬁ'thaf 895 BSoi RS ARG sFotter
10 Z@hanidsnbeari rxdPt atidat dheppeubs8kat&hdolding roller
structuyre of t . pressi ear i IS |

t he "?a?#’éarh]ss"l h‘{;“le ]0$ Jt%\’eerr%(gs%rlg n%g‘f%??g?&ﬁec g%?g%nb§2

except that the pressing neans 32a'" ' instead of the
pressing roller 32a h 3% o. 1Bskead 11
the roller #&edlergszﬁp%r’éeﬂ?%cﬁt%g{dsi ﬁ(et'r'cr;é 'Er_gss?n n%f15ro _er
beamiewhareicdrai2mr3d'l's, a2@non theggesiBiap, Lihe . shhe pressing

COMpAN&L Sj.%asréat@fy ifbvdd B &S 3R S6L1HEAGL gdnbY

the sanme reference nunerals, and the description
thereof will be omtted. The pressing neans readily

rolI's al ong yih aPridtisiig heéaRsSisNae ol 1kAAr tRg predisiat means
as a pressing neans., Figure 4 is a, cross:section view
of AATRRHELY T8 YR TR the (SPEIBTEY 1ing-

cross-section view of a substrate
Figure 3(b) shows a pressing conveyor mechanism 32°',

which is another example for the pressing mechanism 32.

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

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

and the description thereof will be omitted.

The pressing means readily rolls along the scribing
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hol ding roller 45a. 30 An outer circunferentia

surface of the substrate holding roller 45a is forned

in a V-shape with the center portion in the width
direction recessed except that side edge portions of

both sides in the width direct$dn-are not - 53 - MDO30MPO30
recessed but flat. The dinension in the width

direction of the substrate hol ding roIIer 45a is in a
range of about 8 nmmto about 24 mm The substrate

hol timey sbatera 4SRNYRYRE 1HoPfFPrEndsSof Baeﬁsgpgegegps

the scribing line by bridging the 5 scrlblng l'ine,

t hese portlons bei ng di st ant about .
the scribe Tigiere PEE) TS Qt%r‘ﬁﬁh‘??\ PEIlI“grm%f?’gMgﬂq”

at tgehed 19 AR nesUBRaMpILBIEOX| Shd)pides reg rraifletheiechanism
beari ng 45d, this supporting 10 axis being arranged in

a dB2ection orthogonal to the sliding direction of
the scribing unit 40. Each of inner circular portions

f th f the h 454 j ji

or of cct od CERSRIS AT BanR1Aaq s ShERERRAL Chficiuges o paix
hol 8 igregxiEbedbangAS 2K + 8BIALT CyRndeppith i ighazdsection
45agE§I ?%ég.lnladlln%gﬁgc O%%Qe 3 YRdAt 8200l di Q%ﬁ éf«‘flng axis

e'fromthe roller hol The h
subsngat'eam@lanmg 83hland £5atPBPEErIE- ofThe structure of the

| t pu st o e
R iter (At s o o

s
acr psessdogi valiermeshanisn 32 ?’B‘F?B thaf thepyessing means

‘ |°'r b?% g%?t%‘a@%efhé b&%%@fl%rgeﬁélﬂbrwé ane tfe hbadder 32£'"

lary roller 46 rmed, fl
LxAps&eRa O BEPELOAET BOJAEI A 6 LHEL ARG a5 Pressing
axi $eR¥ ithke medhani@m Bhe'bearlngs 46d, this supportlng
axi s bei ng arranged

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

and the description thereof will be omitted.

The pressing means 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.

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

holding roller 45a.

An outer circumferential surface of the substrate
holding roller 45a is formed in a V-shape with the center
portion in the width direction recessed except that side
edge portions of both sides in the width direction are not
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in adirection (Y direction) orthogonal to the sliding

30 direction (X direction) of the scribing unit 40.

The dinmension in the width direction of the first
auxiliary roller 46a is approximtely the same as the
dimension in the width directB8n-of the substrate MD030
hol ding roller 45a. Each of inner - 54 - MDXO30

circular portions of the pair of the bearings 46d is

respectively projected outside from gach e d.face.of ..
t heretessedapwt | 1@(ty. r dheedingnsiar ip & f.dt?lh(glrectlon of

SUPSBQ lsBBs%i«b%e he1aead i:zeslgi@kaqbabie inom rdmegeod>f eabout 8

he second aUXI|I roII 7a,
aux ‘é@yabq“bt 124 .t THRe 5 é‘%ﬂ?g gltekriga holds
zig%?éﬁ%:sl bELB/otH @ﬂd@s am tlh]e mxemim lsindebg4brif@ging the
al so have strugture e
fir SCTAANG diperof 8?3488r 18n$h§e%ngs$§ﬁ Pg%nggﬂ%gng mm to
(hohgi agh FRGRARheMsdIMbes lifrel | s) to sequentially cut
the brittle substrate fromone end face of the

br!ttle substrate to the other end face of the
brittle substieasebwhihtethrldingtroidledi Ajanka st targhed to the

the 15 S.SI _
eacﬁu&pﬁ’ ﬁ{%ﬁ?%ﬁ%@&{:ﬁ%st r a%%?%gﬁ% $@pporting
Thersefiar beinpartargad dnsuldmestd onsogthogppas o the sliding

f or ’Hﬂi%tcacl%%%' ;;hx Qérlﬁiﬁétlht'i‘:gt Py Nt Ea@fh g8t ihngr éfrcular

ace 1s forned WIthOUt

unemnt@wa)mﬁ Hhepmaity ©fs G Raarings I%‘i ks ggpectively

}""I“rer cﬁlo(%’é;\!éc'?fnl:lé@l&@wpéa@h e&xd’)ﬁad‘:emﬁ ths subextraﬂ:eaholdlng
ans an

e s e

25 FiiHehdn i So aties 0O5GbSELALENhoilawngf Hoid epr ebia nys readily

mechani sm
detachable from the roller holder.

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

to 90° ), etc.

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

auxiliary roller 46a.

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

direction of the substrate holdingroller 45a. Each of inner
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Figure 5(a) is a cross-section view of the pressing

roller 32a. 30 The center portion of the outer

circunference surface of the pressing roller 32a in

the width direction is projected in an arc. An

U- shaped groove section 45g is Xormed in the - 55 - MD030
MDO30 center portion of the outer circunference

surface in the wdth direction. The di nension of the
groove 459 in the width direction is_in_a ran

aboGETZUHAL PR FRPNThOfoutRe PéitcoF ert@ﬁceb%%ﬁ-%%% 46d is
of tﬂé%p@&&s»engr ld RIC 30 QURSSRS o Pdh @nmm of the
i s about mmto 3 mndistant fromthe cr{bln

5 s tanrol Lors o as SR A oIS Re RRrgeyidp axis
459 iigS HeddM @ tdthablld afxsom tvdi il Ide mmén: ng

line is 10 not fornmed and such that the pressing

roller 32a does not contact with a |ine which opposes
t he scri bi nghel secoddaugriddsinygrobléed 782athe first auxiliary

Ir:Iogat 3354: aLt %ﬁlheg}rt stiqpeas’,rs:iiﬁeg g.ﬂl%r%'?@xﬂl‘fehgs?@cé&& auxiliary
Ziljfwmgngoa?(tlse k;grefelgs:a'rg ;sggi@dug , af off regeamipole ( Mlso have the
| %%Heo%r%g}t 24003 th%t 2 Shedfosfli seet o {,Xroner 46a.

direc rea uni t cordlng
| ength of the pressing roIIer 32a in the Mﬁdth

direction i §abeyt-seNRohalihg ﬂfzahgaghgidﬂ?& rﬁé‘@ﬁ&ﬁﬁ&ﬁ) moves
hol di ng roll er 45a and respéctive 2 aUX|I|ary r ol

4 6drodlm) to saauentiphhEroet ftdhe drifdle sHES t3ptenETom one

beardyig £3&% affetﬁéS@ri@@P@@ub@&ﬁaﬁ atd ltfﬂ&dof@hbii dad face of
from each end face o

[
450 CheTREA BRSPS S LT AL AOT TG Pt A2 35 P L B s and the
det @ﬁf&ﬁﬁlg frieind h@rediarg hedatern 33f) (Gaeode gus eedyh other

25

Thq:rpr ttg.er o'svlJ strazt%el S fé)J.[gt?dtv%el?o' ya‘fﬁ&?‘!&%bre, the
brittle substrate is cut without forming a plurality of
starting points of cutting. As aresult, acut face is formed

without having unevenness on the brittle substrate.

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

first holding means readily rolls along the scribing line.

Figure 5 is a cross-section view of the pressing

mechanism.

Figure 5(a) is a cross-section view of the pressing

roller 32a.

The center portionof the outer circumference surface
of the pressing roller 32a in the width direction is projected
in an arc. An U-shaped groove section 45g is formed in the
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pol yur et hane rubber (rubber hardness Hs 200 to 900 ),

etc. Wien the glass substrate 90 is cut, the pressing
roller 32a opposes the substrate holding roller 45a.

In such a case, 30 the center line of the pressing

roller 32a in the width direcBPon matches the center MDO30
line of the substrate holding roller 45a in the wdth
dlrecglgnb - EG - MDO30 The brittle substrate is

expanded by the pressin roller 32a and the substrat

hol dengerobpsEignchft KRG aPEss CSRCHBERTEPGEs 5 ﬁft"%‘ﬁé«* in the

scri;bhpf dife fignedras dieridinst 6atthe g coee pangatredhe width
fromeach other. Due to this, a vert#cal C

i s generhien WhehntAcTARFPLPHLPIRE é‘“?o‘fraé g . " outer
reaehkﬁumﬁékéﬂéédshﬂfhﬁé bhlQh@epﬁeésﬁﬁgtmmlhdrtﬂﬁa presses

brittle substrate. e 5

o b e oo B R e AL O EPEnY B abng
anothge .exanple for the 10 pressing mechani sm 32. An

outer circunferential surface of the pressing

conveyor mnmechanism 32' is forned flat, which

cor r esponds Intthitsmeannew e jorthehpyes s inFirgdders32a ( fhe groove

'Theégggasoé érgh]§%kﬁﬁaws%g%a%%fohswﬁHEHofﬁédE@fiﬂiﬁgallne is

con tWo supporting axes 329’ -(see
Fi guod& Eolined Fhé puehstlngt tm\m/‘%)?s% rekley ot4ylpes not

alog%nkg%tsbﬁqgng qi %p%hﬁ%hg%pﬂ$§é§“ﬂﬂgnsd¥15iﬁb line.

breaking unit 30 so as to be novable in a circle. 20
Figure 5(c) is a cross-view of a pressing conveyor

mechani sm 3ghl, , WU £1hd $030ePEa Q)éaﬁ@i:@téﬁlyt&lﬂ:ached to the
pressi ng nechanlsn132 25 The ressgq%&conve

hecKAPPORIRY el dads (5oCsERBRFEI Ay Bki B AE « the Peprings
pr esskgd +ABaNSupgértind ex SsIpRadd kG raxiged3ig a direction (Y
el a%.tllr%ctyz)%) orthogonal to the sliding direction (X direction)
of the breaking unit 30. Accordingly, the length of the
pressing roller 32a in the width direction is about one half
of that of the substrate holding roller 45a and respective
auxiliaryrollers 46a, 47a, 33a. The inner circularportions
of the bearing 32x are also respectively protruded outside
from each end face of the substrate holding roller 45a.
Therefore, the supporting axis 32g is readily detachable

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

The pressing roller 32a is formed of polyacetals,
polyurethane rubber (rubber hardness Hs 20° to 90° ), etc.
When the glass substrate 90 is cut, the pressing roller 32a
opposes the substrate holding roller 45a. In such a case,
the center line of the pressing roller 32a in the width
direction matches the center line of the substrate holding

roller 45a in the width direction.
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supporting axis 32g'"' includes, for exanple, at |east
one 30 of an engineering plastic and an engi neeri ng
rubber. The outer dianeters of the two side portions

of the supporting axis 32¢g' ' are snmaller than the

outer dianeter of the center - p&rtion of the MD0O30
supporting axis 32g''. - 57 - MDO30 The pressing neans

32a" ' includes two pressing bearings 32x. Each of

the two pressing bearings 32x is _inserted bei ng

pressed int3"&a H1§FlﬁoFHb§FHétﬁoFF|%ﬁ@anéegbehEhe pressing

suppeitiery3asisndithe subBeratprRslidNfg ¥dBlePGuch tBhat areas
elastic. Therefore when both sides of the scrjbin

| i 8P BPBaS Hes HRE fite S LIRS triife EPEMS e Bl Substrate
theaaé&sépmat@@rﬁo&z@ach otHdie ppassidighie, tlf&érltgcal crack

an.expand th rea bot h .si des, of .the scr
o nubdant PERRe Rt iR Bhn et e T RE sfo ey 1o Teaatny
I|nextenmmm1mnhehﬂﬂmmndé$d$nbstiah©ﬂﬁh£SeﬂaMMaxhbstrate.
fromeach other. As a result, a vertical crack which
is formed at the tine when the scribing line is
formed is r&ddurg &fbdndedai prose-seégtibnckihewsof a pressing

i T R4 9! bkt 192 SURBAH G WioHHES Shihple for the

beari ng ani sm can use first

hol Bireg siegngechandisty 3%echani sn). Wien the pressing
beari ng mechanism 32" ' is used as the first hol ding

20 neans (hol di ng nechani s the two pressing

beari ngs 328" PYREE &FTsm: QHM}Q%MQHHﬁ?QQ%Rﬁrﬁﬂﬁ pressing

32Xco%%2'otxhﬁle@h%.trﬁ.%ﬁ 32etiwe &b rinfea Qﬂaﬁ: Ofwﬁlhﬁl corresponds
hol di n earln%s 32x_is larger than of the

pr e$8i AGenEQRYEYORe SHPWEL 18 EdBUTPaPe? |Eb ¢ RFHF PEf the
cut be'ame;g@hezpr @SSEQpporaBE gmealundectheyoﬁarmlder by the
i gl SREPE teRGvE o3R8 nbSeanyLgare48Le) T rpetme pressing
hol donyeyonv8gar' 45a'priovictedeslangy dheomdayding aiitdmtion (X
f'rﬁareE%E%hﬁgogeéﬂﬁ %EQEQ&H% Hﬁﬁhagbsgl ;hgohgéqﬁéghble in

conv
a 01rcle

Figure 5(c) is a cross-view of a pressing conveyor
mechanism 32'', which is another example for the pressing

mechanism 32.

The pressing conveyor mechanism 32'' includes a

supporting axis 32g'' and a pressing 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 diameters of the two side portions of the supporting
axis 32g'' are smaller than the outer diameter of the center

portion of the supporting axis 32g''.
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30 45a' is provided so as to be novable in a circle

along the sliding direction (X direction) of the

scribing unit 40. In the holding conveyor 45a' , the

groove 45g' is forned such that t he hol di ng conveyor

45a' does not contact with tHe27 58 - MD030 scri bing MD030
l'ine. The hol di ng conveyor 45a' can expand areas on

both sides of the scribing line such that areas on

both sides 5 of the scribing |ine formed on the

substrate are separated fromeach other. As a result,

a vertical ghaclprdesingsmbansed2at’ t hecliudeswiare tbeessing

scribing linejs f dr ily t An t : :
o bRy St LR GEEhb YR BBk, iripgs 3ax 1o
Fi guheerAed by bedngepspeseidvéntioerashoafngothpsiédsi pgrtions

convey nmechani %f 5%% i 8 anot her exanple for
t he é?%lﬂfpoghﬁl & out er circunference of

t he preSS|ng conveyor nechanism 32" is forned flat.

The pressingy, %Gég%gftg_i%aaﬁén3§%'usgg 83akhkechol dh8gefore,

conveyor 45a’ per spective view

s howibyeg bo}iheggﬁﬁg Oﬁo%ﬁﬂr#ﬁe’éﬁbr%@ﬁ Fogmed e khpsbrittle
anotheys 1Al £pkas sbﬁeoy ’Eﬁé?&‘e@%ﬂi@crﬁ@eﬂw BRr32.' , e pressing

pressing conveyor nmechani sm

[
be MOPIHING BAX L %P%n%%}?ga’masm ovszgie"zﬁ PRt ACorLbing
(X diirRcthent it 4h€as @ Bo Bl dildids 6D th'Ehgcgltbﬁmg line formed

g "' is forped on the surface on e Scri
T hon {BerBrLT b i BRI AL A AP PARG BReEEP R ach Ctner. s
\(lt\gn\aer%um&qhan&amlcsa:g c:ﬂmae whdichc ast fictmedtdit &He fdme when
ich op s, the.scrihin n 5 essl ;
con\}'&fi‘o 5 :@ﬁjal?ﬁ’ sht35, 18 %ach epcgn%ér gégﬁﬁﬁ Eégﬁwhq’sqed%sm the
of tthelcardds npitdciEloucht ttie bribtlensbbshrate.

The pressing bearing mechanism 32'' can be used as
the first holding means (holding mechanism). When the
pressing bearing mechanism 32'' is used as the first holding
means (holding mechanism), the two pressing bearings 32x
function as the two holding bearings 32x. When the distance
between the pair of the holding bearings 32x is larger than
the width of the pressing means, the brittle substrate is
more readily cut since the pressing means goes under the

holding means, so that the pressed portion bends.

Figure 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
sliding direction (X direction) of the scribing unit 40.
In the holding conveyor 45a', the groove 45g' is formed such
that the holding conveyor 45a' does not contact with the
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sides of the scribing line forned on the substrate are
separated fromeach other. As a result, a vertica

crack 30 which is forned at the tine when the scribing

line is formed readily extends in the thickness

direction of the brittle substthte. - 59 - MD030 Wien MDO30
the pressing conveyor 32a' shown in Figure 5A(c) is

used as a pressing nmeans, the hol ding conveyor

mechani sm 453" shown in Figure 5A (a) is used as a

fir SCHAMRNG s, and the groove 45g° of the first

hol ding neans is wder than 5 that of the pressing

nmeans, the ittle.substrate.is e eadi.ly. d {

CTnce the prbeshriTHY-EOREEYOR B34 ° oAt Birahd Rgflfls gn potn
nmearsides lvdhdthiehe quridsigayl Ipiorg iorch Riltalr eaeas en both sides
pers Y k C td i_n

orr O he Skl Blnd 8 4 Ghed AT MMM BupliBte pre separated
appdramesadioothen . a Asatrespkippavardd cedocrawk which is formed

anothe ' f 11 4

prodt SEUAH GpeR che B o130 S laln e ekt Ly extenas
rai linm Ihep tdeiakneass Aixpmtiomme tHe seribthg swhstrabe.

is attached to the upper guide rail 12 so as to be

slidable. According to a brittle substrate cutting .
system 20 (Fé@tutrler%“ 4P drsat BSTEDE AT e (Y fjowing apressing
appyotuesyoOecHinildie 3 esaidiventddthér pEesnpDg for the
force upon a second, surface f the britfle substrate

i's D ethanithi B |i8% cpbﬁcgmg?rche of the
sur fpaess sifind deney bt e chiandtsmed ' whifloemeid®l dt I StThe pressing

surface of t brittle substrate | ass, substrate 2 .
90) GO, P's Gt B W79 i ‘é’?et ot %‘??t?@“"eygf 45a’.
substrate opposing the first surface of the brittle

.SUbSt rate. ll-'q. t\{yeSSAQ@Pq%ra pypgkgc?:E@em&wgﬂﬁwgﬁp%e}?ressing

i s nmoved alona he 'stri bi'ng I'he tornmed on the rs

sur foagwegfont Ime dipeintitsime 3@@st whtleh is another example for the
pressingmechanism 32. The pressingconveyor mechanism32a’
is provided so as to be movable in a circle along the sliding
direction (X direction) of the scribing unit 40. The groove
45g'' is formed on the surface on which the scribing line
is not formed and such that the pressing conveyor mechanism

32a' does not contact with a 1line which opposes the scribing

line.

The pressingconveyormechanism32a' can expandareas
on both sides of the scribing line such that areas on both
sides of the scribing line formed on the substrate 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

substrate.
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the pressing force is applied to the second surface of
the 30 brittle substrate, this second surface opposing
the first surface of the brittle substrate.
Therefore, a bending nonent is applied to the brittle
substrate such that avertical~ **ack extending from  MDO030
the scribing line extends in the - 60 - MD030
t hi ckness direction of the substrate to cut the
brittle substrate. According to the cutti arat us
of the presBHER i REEREIDA CAREHITILa L SHRVLLR e 5A(C)
V\ﬁl'ﬂ c]c bﬁéd&;@é Iagpﬁgs}sh.ﬁg mSah O] e hslddisig cvakgyeutmechanism
al ona the scribi ine reover
ot { ASac Ty ST b B guzireh (A28 s BarR iAsr bg1aipg means,
cut ajnmeﬂeag:ﬁdcyvsuksgequentthé Eitdet holddhhgoneahstiwwider than
scribing e. Furthernpre, unpecessa forc ' t.
appl% Pg 5 ToPE Sffﬁgglweahg mgﬁch§|s£%% cu &%gﬂg 18 more
t he r@la:dss.ysubsiutasén@@ the pmﬁssiffgameans goes under the first
pos [ t face of

o Hohd e aieils § RS Gieted o= flbh!
substrates 90 do not bend. 15 2. Substrate cutting
met hod 20 Fipgiie 1§Q9ﬁ§r§pQEQ9@@¥fb@§cﬁ@&@ﬂlbéllyshow1ng
substrate according to the enbodi ments of the present
i nvént$BrucHereaf WBACht Hies ppBeEhare e3famRA® | gTt Hde cutting
gl agpparithisls alow 90 by the cutting apparatus 100 will
be descrlbed in step by step. The procedure of
cutting the glass substrate 90 by 25 the cutting
appar at us 1606 & l@ﬁﬂtltdeﬁg appafabuﬁgmt'ewhaed s hheatieigexample

[ n| | al setti

oo Pfhechttapg At d S 18R, sh BEERKTRE B30 s attachea
per fter tieel LoWee guiilie nalfldl3 sebsi tmbsetsdpidable shdphaf scribing

settln% 29 ag'ékéécﬁéatEO the upper guide rail 12 so as to be
slidable.

According to a brittle substrate cutting system
(cutting apparatus 100 and cutting apparatus 100') of the
presernit invention, a pressing force upon a second surface
of the brittle substrate is moved along the scribed line
formed on a first surface of the brittle substrate while
the first surface of the brittle substrate (glass substrate
90) is held, this second surface of the brittle substrate
opposing the first surface of the brittle substrate. Inthis
manner, while the pressing force is moved along the scribing
line formed on the first surface of the brittle substrate,
the pressing force is applied to the second surface of the
brittle substrate, this second surface opposing the first
surface of the brittle substrate. Therefore, a bending
moment is applied tothebrittle substrate suchthatavertical

crack extending from the scribing 1line extends in the
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for the substrate cutting apparatus 100 prior to the

start of the scribing step. - 61 - MDO30 When the

initial setting step is conpleted, the process

proceeds to Step 502. Step 502: The scribing step is
performed. The scribing 5 stef% s a step of form ng aMP030
scribing line on the glass substrate 90. The scri bing

step will be described later in detail. Wen the

scribing step is conplete t he roceed
SteﬁhSnge’fé 4 recii o fdﬁ?ée o7 RORER %ﬁtg G %NS pritele
per kapsegdatéhe breaking step is a step of breaklng

the gl ass substrate 90, on which the scribing line is

fornmed, along the scribing line. The breaking step
will be desacbbedlhgteb thedet it ing\Viipparatubr efiktimg present

et EPHEPELER - hie sait RRBEFRRE0 iopotp fop tild fBribing Line

|n|usdonmﬁdimgosuepveﬂmqnﬁﬁEQHQmueSdﬂ;hxngbing:ﬁMﬁreover

St C i r

R STRLaBrFL UL, ARG el She, HigRgBGErate oo
t r ansportt tomediately suheeguent %thakﬂﬁﬂﬂti%PﬁG@@ §G¢ribing
Onelg{nlt pﬁ?ftﬂérﬁ&l?ét réﬁﬁeé&@@&!&&' PYrBBCHaN §FBap, lléd to a

[ ur transporting rollers 22 noves _upwar
thatscrn@egﬂagg S,wb%wht@ Q{P’q sudupbsrt Ehepglans substrate 90

pl URGl &by, OfrH NS BOKS igHd giMiliartsy 23atWﬁl€ﬂp§hﬁgs occur at the
pluralit of transportlgg rollers 22 rotate

gl a88ds FRSEr S YR 3P hodast ofHPEtFAESoCHECS ‘e cut glass
suppebiicrateablod b afott hen@ir of the substrate
supporting mechani sns 20. Next, the glass substrate 90
is transported so as

2. Substrate cutting method

Figure 20 shows a procedure of cutting a substrate

according to the embodiments of the present invention.

Hereafter, the procedure of cutting the glass

substrate 90 by the cutting apparatus 100 will be described
in step by step.

The procedure of cutting the glass substrate 90 by
the cutting apparatus 100 includes a scribing step and a
breaking step. An initial setting step is performed as

appropriate.

Step 501: The initial settingstep is performed. The
initial setting step is a step of setting an initial state
for the substrate cutting apparatus 100 prior to the start

of the scribing step.
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- 62 - MDO30 to be bridged between the pair of the
substrate supporting nechanisns 20. Wen a

predeterm ned cutting |line of the glass substrate 90

is positioned in the vicinity of the scribing I|ine

formed by the scribing unit 20%between the pair of theMP030
5 substrate supporting nechanisns 20, the plurality of
transporting rollers 22 noves downward. The gl ass

substrate 90 is adsqrhed hy a .plurali of adsorhin
hol es for me#R¢H thRel %94% %%ﬁi%ﬂﬁsfﬁé?e1§u888P?Fﬁ§d' the
mechpeéesE BPocébasehy Stbp gbass substrate 90 being
fixed on the pair of the supporting 10 tables 21. An
inclination with respect to an X direction of the
gl ass subststaep59Q,;: Thessaribimg ptsptispenfornedblhg scribing
and fini shin Lt d i t t
SupsFrRig 4 bRRLETHh 67 a3 qsaBAY LongRrl (e 838 cubstrate
of abi griftentsomitkisnarstem wWilds desidasaxfihark Igter in detail.
substrate 90, a position data of the pair of the
alignment marks, etc, the inmages of the pair of the
al i gnment nédh&s thenedrdhipfesgelsdss goTPLgted0 e mFocess
cap theskasi spgni ng canmeras 17. 20 Next, the
bre%ﬁ?ﬁgegﬁit 30 i? slid froma waiting position of
one edge portion (+X side) of the upper guide rail 12
to ahSi dehedﬁspOfSOt% S'I‘llﬁ’er,’ piehRkengl asepubst patr€orf@d. The
so that the pressing r er_32a pOS the_startin
55 BECREIDA SFSRC B ALCPOTE HETHE B dLrar L Yo Erate 90,
(seenFwBHER tRp. sChebinki Bing dsi tfottheids slichd rore scribing
wai {i.ng pasition _.of one edge ti + ' f. :

1Rder aibe seardng 3t BPELE A dberihe Fksp 1 otats.
gl ass substrate 90. The notch form ng cutter
mechani sm 44 i s .posi S t a
starting polleRhei bty Bhefa¥ Hirti iy’ Hgprogegs onas-
90.

2-1. Initial setting step and scribing step

Hereafter, the initial setting step (Step 501) and
the scribing step (Step 502) according to an embodiment of

the present invention will be described.

A glass substrate 90 is transportedonto a supporting
table 21 included in one of a pair of substrate supporting
mechanisms 20. A plurality of transportingrollers 22 moves
upward, so that the glass substrate 90 is supported by the
plurality of transporting rollers 22. When the plurality
of transporting rollers 22 rotate, the glass substrate 90
moves toward the other supporting table 21 of the pair of

the substrate supporting mechanisms 20.

Next, the glass substrate 90 is transported so as
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Next, the pressing roller 32a is noved downward by -

63 - MDO30 a notor (not shown) for noving

upwar d/ downwar d included in the pressing roller

mechani sm Wile the pressing roller 32a is pressed

agai nst an upper surface of thé%lass substrate 90, MD030
the notch form ng cutter mechanism 44 is noved upward

5 by the air cylinder 44b for novi ng upward/ downwar d.

Next, the breaking unit 30 and the scribin gni% 40 .
ar e 191 bg Brifead: Rehvaen thedaide °|fnt{“f~‘res§8?| pRRg supporting
di I @Edhhi dms 0l I etdipdprefes ol hed cmttm iLﬁ]nGrod:'GIfhe glass
to form.a tgﬁ 10 at the st r1| 0si t.i o

sor i 15 Bt Entedadn Wl Migitlhbins, the; agriving
for rmm&fothedeugetrp@rstqmrbiat@unndzl ddebdetweaeb hehenqgeacir of the

form cutter nechanlsn144 S t e .
i s for ‘atﬁgngarﬁPﬁb %%%ﬁ%?%ﬁmgfu%%f|6¥hg Egpggllty of
t he tgdaa@ommsrtg nvbléfsR2imdve s dbwhWabyl .t h@hprdssimgubstrate

rol Ig%r 1% 8_2-,8 b il§y 9) rh e.‘l.ﬂ%r oqfr %‘%0@61 h%g.%% rmed in
OF e notqh 22

pOftIOI’] or mmng cutter
Nexti;ha/\pemrtdné tinst shbakrate supRErbing mai:hamgems |29 thereby

formgd @izaoébguﬁﬁ@i-yceg) oqge;ﬂbﬁd{ 890§ oictfﬂ{bagr% tthd S¥Bporting

surfac e gl ass rate 90 € pressing
rol It&blescdni sm 33 is noved upward and the cutting
mechani sm 44 for making a notch is noved downward.

Next, the breaklng uni t BO,Hébslld a predeterm ned
di stance i nAMERESLiPBEAGR AT ERSRECEX QiR Et Jo‘FﬁCt%%n of the
t hatgltdies GRiblsdirai@ tiogn aOEthbethSpbsheamhceﬁl sbglblng and a

wat er, re e|V|n ec t.ches_a ptical

(e HGEN AT 2 AETGBLASaP ey bRoRLaas GReStPate are
nozziaacﬁﬂgaﬂambé%adoén irﬁmgemoiﬂ agpakrr hafhiadmghhearst marks and
nmoved to a coolin ter ng .3 t|o d

above 9 stshglglerocy‘f C%l 4%b b& aQ:eP% BOSQ_‘E?_%% data of
upvetiey gewmnved theFagdgemens hmvska. @tim,etihn Whagastafe the pair
cento%r tﬂgreh'i%ment marks formed on the glass substrate 90 being

captured by the positioning cameras 17.

Next, the breaking unit 30 is slid from a waiting
position of one edge portion (+X side) of the upper guide
rail 12 to a side edge of -X side of the glass substrate
90, so that the pressing roller 32a opposes the starting
position of scribing for the glass substrate 90 (see Figure
2). The scribing unit 40 is slid from a waiting position
of one edge portioﬁ (+X side) of the lower guide rail 13
to a side edge of -X side of the glass substrate 90. The
notch forming cutter mechanism 44 is positioned at a side
of the starting position of scribing for the glass substrate
90.

Next, the pressing roller 32a is moved downward by
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- 64 - MDO30 of the | aser beam cooling water receiving
section 35 matches the optical axis of the | aser beam
irradiating optical system 43 and the nozzle section

42a of the cooling nechanism 42 is noved to a cooling

wat er sprayi ng position |ocate®above 5 by an air MD030
cylinder 42b for noving upward/ downward. Next, the

breaking unit 30 and the scribing unit 40 are slid in

the scribing direction (+X directio
synenRBkP¥al nek ShHar >nef%apwﬁgswawﬁrfi?sﬁwwerﬂoméuded in

sectthen p%@séaagl goiReaypdcupvakh. Fwhibertpe epr@séﬂﬁgrroller
beam fromthe |aser bean1|rrad|atlgg ptica
25 124 11 BUPSPES AHALATE SHRSE FHECASSEY Honfipes Sibstrate

i rradiatthed aboep ﬁokmmﬁgt ocubeecuiechhhinemt 44bks moved upward

scri,be of .the trate 90,. the vicini of
t hebﬁro% or‘—i”\ﬁné:lyg’ltnﬁ &4 as%? erarh"?%lrf rua%vlv%]t”@dé cly"%nward'

cool ed 15 by the cooling water. Therefore, a vertica

crack is ceatlnuolsly é&%ﬁgdﬁfﬁngo R&%rﬁé %'?:rtl%l*?% ynit 40

cut of the glass SUbSt om t A& no fovi
at tare sladta pgep@stuemromedoﬂlstanger@ft@e shglgttagsdlrectlon

substsa ?Er%@tl%ﬂ)T B hP&n§E&£i8 o form a notch
the as

|nterpo atron 1s I n order er beam
i rrad ‘ahe@‘q‘afmrtm@osa%pn %%ﬁmrhbrlm ﬁf’rrfgjl%stlaéﬁl substrate

SYSto@M #R1k Sndﬁéra%ah fé‘hﬁ@& ﬁfl%heléawgetpbxtte_dwuaflncluaed
the gl'ass substrate 90. In othér words in orde

to
addri@s §herre el (farmingh cé‘fttteﬁemﬁFB§§1§E‘b§fr aths 25r9§u“5 the

wWhi |nQ>t|td_l‘19 ik eieind@ Wi tehd) suutkdiiey od Dt ivh W tsélibing for
ar e Si

, the u i de.ra 1 t he_ | ower
L nesotaph SrbRratd 4 EiErohe VT i Ehs TGRS Lpd Tol1exr
I S @r2ahoghnal notch thweisd ifdimgdbyethe cedgd Iperraafdredd4a of the
the | as eam.is __l.r.radi ated al he line to be cut
of t¥e 31 §b§m§:'un§st r“laftte’r é‘?%&n%v%g% he breaking unit
30 and the scribing unit 40 are slid fromone side

edge to t heN%mgrwﬁégetﬁéj%%t%fh \Hﬂ@h a predetermined length is
formed at the starting position of scribingon a lower surface
of the glass substrate 90, the pressing roller mechanism
33 is moved upward and the cutting mechanism 44 for making

a notch is moved downward.

Next, the breaking unit 30 is slid a predetermined
distance in the scribing direction (+X direction), so that
the center portion of the laser beam/cooling water receiving
section 35 matches an optical axis of the laser beam
irradiating optical system 43. The nozzle section 42a of
the cooling mechanism 42 is moved to a cooling water spraying
position located above by the air cylinder 42b for moving

upward/downward.

Figure 6 shows a state in which the center portion
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- 65 - MDO30 gl ass substrate 90, a continuous vertica

crack is formed along the line to be cut (line to be
scribed) of the glass substrate 90, thereby a

scribing Iine formone side ed%e to the other side

edge of the glass substrate 90°#eing forned. 5 Up to MPO30
this point, the initial setting step (Step 501) and

the scribing step (Step 502) according t o Enbodi nment

1 of the prese entj on ha been descri be
2. 2OF I PAE R o0 LR HAerchoTaL VT O SBiaigio2s matehes
per themmst toal hglsgiﬂsnem aeam%:mdmmg opelcal system
ScCri lipe is f rned SC

oyl e AR BRI Bl bl S LIS 3Bl Bhonapion a2
Enbchdl mevned ok Chelpngwﬂen‘ speayiioy ppeithen located above

des&& q g%d atzl.kn t:x.?l'de:r st o etng)% %Cg{] lfﬁﬁé&'d } ﬂ@ard

for ass aser
|rrad|ated fromthe Iaser beam irradiating optlca

system 43 i OpPPE L t :
fromthe cogﬁ Xt mgh%ﬂ%gﬁgtaggoaﬁgg{? ge&%ﬂ@ unit 40

h
nozzakre S%kl¢oﬁﬁ425h$ssﬂéﬂﬁﬂﬁéﬁ dbreqbiqni ti+y gbéspetdpn) in
25 |s%@h§@n@.‘%|a9:‘ﬁ!onl\gﬁﬁ thbR& A8k Afe H Frlom3th & ﬁotzEQ.e section

uppei side is slid in an gpposite direction

di r 42pi $R)SPERYRE WRY3IH ng qﬁﬁhﬁﬁWQﬁ? &l Fﬁ&% ppgm from the

Pr ei%'s@(i" lfé%‘gﬁ ﬂraaaa@ﬁzﬁgiﬁrﬁtmneglgetaﬁ 4301 ¢ i efradfiatled upward.
OI‘ SCI‘ | DI

diRotbe dhaer Bedm BoSTEReRtarrre nBet bR € be cut
nol dilager bbb séﬁabenpmmehgladgemum o0t hbe vicinity

scer iol%i Qﬁe };Lé]pt?lc%] w_h)é qge lagér bé\é;{)%.% irradiated is cooled
by the cooling water. Therefore, a vertical crack is
continuously formed along a position to be cut of the glass
substrate 90 from the notch provided at the starting position

of scribing for the glass substrate 90.

The driving section for linear interpolation is
driven in order that the laser beam irradiated £from the laser
beam irradiating optical system 43 is irradiated along the
line to be cut of the glass substrate 90. In other words,
in order to address the inclination of the glass substrate
90, while the breaking unit 30 and the scribing unit 40 are
slid, the upper guide rail 12 and the lower guide rail 13
are side in a direction (Y direction) which is orthogonal
to the sliding direction. Thereafter, the laser beam is
irradiated along the line to be cut of the glass substrate

90.

When the breaking unit 30 and the scribing unit 40
are slid from one side edge to the other side edge of the
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Figure 7 shows a state in which the breaking unit 30

and the scribing unit 40 oppose each other. 5 Next,

while the first auxiliary roller 46a is noved upward

by the air cylinder 46b for noving upward/ downward,

the second auxiliary roller 47639 s noved upward by the MD0O30
air cylinder 47b for noving upward/ downward. The

second auxiliary roller 47a contacts a | ower surface

of the glass 10 substrate 90. Furthernore, when tpe,
subgilagse sibsdimage 291 8r cC2BL1PUOHS ¥EThpGALJCE§Ckhis formed
not @ oPkhehewnk terpammithy 1ide tiead seetibed)4bl the glass

ConPADSTIARE (ior HERAIR S GO TR AR Fp £08 ifle cage

Wi t koot ipe @ddiedt §iae @ dyeess tthe glss Nexibs tidetef 90 deing formed.
auxiliary roller 33a on the pressing side noves

downward to contact an upper surface portion of the

gl ass subst gt to isthosntippde suitbak sedrttiingnstep (Step 501)

OppQsSi t he sitio [ o) 1 :

r ol Ia&£%§ csocr%:{ll gocltr? s}tfs\lg}h@kpér‘ggssﬁg {%T?He%i%gﬂ?!sEmbOdlment

nmovdd cdovirheamrdserttheinuaorigmdiave noser) descrbhedg

the head section 32d upward/ downward to be contacted

upon the upper surface portion of the glass substrate

90 wit h2x2r dretakifihe’fqn essure, this upper surface

portion opposing the substrate supporting roller 25

45a. Furthernore, the second auxiliary roller 34a on

the pressi Ay Pie@&ing 8Le@odinaf8TaP¥erPIBy RGTEGTTRE on the

Vi cigiidas sefbsttiatendof afewpDeh i tie afctiteimgy aise is formed at

substrate:égg;nl- side. 30 Thereafter, the second

auxi e rSFTRIE SHRPon the pressing side contacts

t he upper surface portion of the glass substrate 90

\rMS: |02r ng;eg-ge%]e%ttse?r ,E Ilzxf:pgsrlﬁéﬁt On&gt rs]%efpI ?Eftes%bkb acrlc),(cording
to Embodiment 1 of the present invention 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
water spraying from the cooling mechanism 42 is also stopped.
The nozzle section 42a is returned to the waiting position

located below.

Next, the breaking unit 30 on the upper side is slid
in an opposite direction (-X direction) to the scribing
direction, so that the pressing roller 32a opposes an edge
portion of the formed scribing line on -X side. The scribing
unit 40 on the lower side is slid such that the substrate
holding roller 45a opposes the edge portion of the scribing

line on -X side.



10

15

20

25

30

Figure 8 show a state in which the pressing roller

32a with an outer circunferential surface thereof
recessed in a V-shape and flat side edge portions on
both sides of 5 the substrate holding roller 45a in
the width direction are pre§3é& upon bot h si des of
the scribing line forned on the glass substrate 90.
The center portion of the U shaped groove 45g of the
10 substrate holding roller 45a opposes the scribing
line S formed on the glass substrate 90, this U shaped
groove 45g Fhegumg f7Toshedsi a $heteeimtewhjpchttlom wfedlking unit

0 ) | . .
i rab fof SRS Rd i, AL Dibdd At dhner

holding roller 45a is formed such that the 15 _
substrate ?N@%‘Ef,téaﬂglé%ﬂee%iﬁ% 40£31 DALy COM ASL 4¥d s movea
the scribing l'i'ne S e groove section formed in the

pr esipwagd byl the B2a dyd indlered 6buEArtmaringdipyiasd/dgpnward,
rol Lk §aeoﬁae§ux99£a£g%@ﬁew 4Fa e dvieRd APRETANGy the air
the scribing line S. 20 The preSS|n8 roller 32ais

pr esyddnggan 4Rk Fjer mo¥dngdscAPHAFE/ 8AWBVarfe gl 38§ second

subgihatig 299 WRNGRr §7aMCeaéts tD TR 1S llade biENEhe glass
S, not upon't | ower surface portion  of th

he | ass .
substPgtead® wif ch FEIHBPHmﬁﬁey(ﬂ?%%g%h%oFP$§%§aqﬁ holding
bot koli1dess 94 ilshoved abwat-a b lttiengo t &t I( &b t4steown NESxr moving

t he 25 di nensi gn, of €. pressi roller ,32a | he .

W GERedPRR A o AR et 1 R e Bah SR pa e 1aing
hol diong erolt b arcotiaact(setle, lawer dunmfasieonf dfhet géass substrate
pressi roller .S, s | f of that of the

sub?t%r g’tq'é:hhgl g)lrr?g%%%glﬁ?“el?l%%;c}r? ]{e@' pressing roller

32a is, for exanple, set so as to reach the 30

posi tion of yagyal tﬁﬁ ﬂ&s@é@xigﬁgrgrcﬁl@ §5018: BRe pressing
upper surface of the glass substrate 90. Accordingl'y,

t he Sg'Jd@sSlOSQES@P‘dP'éarQO‘}CP §%§?ﬁ0fs@na§PPGrp$BF§éFe portion of
downypRr gl%gmdmlsa%é igN9IthiS&iper ts'ih%f%%’ét ﬁ%/rDB%'gﬁ opposing

vertical crack at the edge portion of -
the position which the second auxiliary roller 47a contacts.

MDO30

The pressing roller 32a is moved downward by the motor (not
shown) for moving the head section 32d upward/downward to
be contacted upon the upper surface portion of the glass
substrate 90 with a predetermined pressure, this upper
surface portion opposing the substrate supporting roller

45a.

Furthermore, the second auxiliary roller 34a on the
pressing side moves downward after moving to the vicinity
of the end face portion of the glass substrate 90 on -X side.
Thereafter, the second auxiliary roller 34a on the pressing
side contacts the upper surface portionof the glass substrate
90 which corresponds to the position the first auxiliary

roller 46a contacts.
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the scribing line S on -X side extends in the
thickness direction of the glass substrate 90 to
reach the upper surface of the glass substrate 90,
this vertical crack being forne on the | ower surface
of the glass substrate 90. As &tesult, 5 the glass
substrate 90 is broken. In this manner, when a groove
section is fornmed in the pressing roller 32a such
that the pressing roller 32a does not contact with
the line on the second surface of the 10 gl ass
substrat e 9Figumies 8| shewop i iy ithwhdehi bhagprepeing roller

the 3preqsk A% Yd&ir 34 &h&%}%ﬁjﬂé&&”sﬁ%ﬁc@i éﬁéresftolh@cessed

MDO30

l'ine on the second surface o ass substrate 90
so &8 an¥tshepeopndcflafesifinecdsn Ppttiersnenshefhceides of

of the Qﬁb%kk@m%ﬁ {24 S0 10RO 5091 h NeheS GhiatnNEi LEBRion are

when the glass 15 substtate 90 is cut alon

th
scr PFiesgeqd yeonThetbf pides ok diha éﬁc?ébéﬁl%aiiﬁﬁieﬁ%msfi on the

t he qaUlssf A dAGdtdePDd.S prevented during the cutting
process. A groove is forned in the substrate hol ding

roller 20 45a so as not contact the scribing Iine.
Ther ef ore, whencéheeg prastisitbsfridie U3Ghapeduyraboagsg of the

the scri bi i . the ubstrat e hol di ng..roll er..45a .
can SHPISEHRITH RO G Qe 459 [RRPS% NS S HTTY Gline S
conttaximeidhensthe bghas $ i neb s tidies oftor ¢hiscusheped gfoove 45g

chi ppi.nas t il j .
oo RGeSt i e LR PR 20 P18 BB Ebupport ing
gr oowd. 1sar Hi5an ihotiedwiidthhdireghbdionat eThe| arogve otd@rformed

452 4ipS +1,8r 986 s £ PAPe tRla Qg A 1R lsgaisgg £l s%%?lhghat the

thelglass substrate 90 1s positively out al ong .
scr iStbsgHatiee syPROE tdngo roild@Tof SehEopFeBF ngonEBFEeYith the

32a 3ee%HiWIeh nkhe. 9MeRY §re8Ghl 88cPioh omiBtindtRe pressing
supporting roller 45a, _t erebx the gl ass substrate 90
i ké]o}let]b3ﬁén%l$ f_ozglgaq SN&T‘BE at the pressing roller 32a does

not contact with the line opposing the scribing line S.

The pressing roller 32a is pressed upon the upper
surface portion of the glass substrate 90 which is adjacent
to the scribing line S, not upon the lower surface portion
of the glass substrate 90 which is held by side edge portions
of both sides of the substrate holding roller 45a since the
dimension of the pressing roller 32a in the width direction
is smaller than that of the substrate holding roller 45a
(e.g., the dimension of the pressing rbller 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
position of eqﬁal to ormore than 0.3 mm £from the upper surface
of the glass substrate 90. Accordingly, the glass substrate
90 is bent so as to project downward with the scribing line
at the center. The vertical crack at the edge portion of
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Next, when breaking of the glass substrate 90 is

started along the scribing line at the position of

edge portion of the scribing line on -X side, the

pressing roller 32a 5 is slightly noved upward. As a

result, the anount to which tHPS pressing roller 32a MP030
presses into the glass substrate 90 slightly

decreases. In this case, the pressing roller 32ais

set s0 as tq reach. the_posit] f equal to.or less,.. .
CharthG, SRR LS (Bpeh st PASE S CRGS) TR thickness
sub&tﬂrfﬁca:ldhﬂoﬂ&hel\@ldss Bhbslnlraatlel Iy tomdacdlthadppes surface
scri t 40, .are r '

(i Pe Phis® bt 800 sh18 RIS 2R bpTl zormea
pr essi tjerldver sB2dacs dﬁtpeegk@ads @gﬁusrts:tatteheo botAs a result,

Si dtech ortl ons ﬁq{b%tqiefcrd& S, which is held

i hg ro so that the
substrate holdlng roll er 45a and the pressing roller

32a respect 'I\ﬁel h!aﬁn?,@ t&?ﬁe PP &Jr ctitFd %%%tqr?a‘iil LReformed in

| ower surface ass su strate 90 t
conthhmmssﬁlmgeal@]tlﬁé 3@agksush $hpst FB?ePQGSEFBﬁgr?Ftéer 32a

scridyd nlo'tn@og'tBE:vaiﬂ? RS 1lin@NonOfhé N AAGE sRAHEN of the
of the scribing line S on -X side. The first auxiljar

r ol 19283 S WF TR & r W s ity % e a‘?ﬁp??t’e“%e%‘?toscrlblxg line
auxig | %ﬁb|b¥d§§in@7&oﬂQ%ttBQBEﬂrabead abohhBoZh sides of the

pressi ng rol 32a_i.n th di t h l.d d
are&JJE%éﬁﬁtbF Fﬁ8°§9r§%tﬁﬁc?l%€q%b |rec |on SSI%O SO as

fromdiotb coht&ct itheslindgioef the, Semhﬁ'rd tshefgbascsf the brlttle
substrate 90 is braoken ng the bing |i y e

pr es9R 5T e 8PpPﬁén&*é§?n§cH%§¥ﬁ§ ggge 3@?J§r§#§aglass
of chipptimrmise 90 aicd wwes,akeimg whechcBhbang Lhnecautkerefore,

f or oacﬁrolde%ée ggd&g%ﬁ{ﬁe a@@hgl féBE Jlaéleon Id-§ prevented

, 1S prevent cessary force dgenerate
vv| t Murindethg szt NG tpzA@e9- bei ng bent is prevented
fromaffecting on the portion being broken. - 70 -

MDO30
A groove is formed in the substrate holding roller

45a so as not contact the scribing line. Therefore, when
the glass substrate 90 is cut along the scribing line, the
substrate holding roller 45a can hold both sides of the
scribing line so as not to contact the scribing line.
Therefore, occurrence of chippings at the cut face portion

is prevented during the cutting process.

When the width of the groove section formed in the
substrate holding roller 45a is larger than that of the
pressing roller 32a, the glass substrate 90 is positively
cut along the scribing line since a portion of the pressing
roller 32a goes under the groove section of the substrate
supporting roller 45a, thereby the glass substrate 90 likely
to bend.
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The gl ass substrate 90 which is cut along the scribing

line S while being broken is held by the first

auxiliary roller 46a and the second auxiliary roller

34a on the pressing 5 side which are arranged at a

predet ermi ned di stance from tHe? substrate hol di ng MDO30
roll er 45a. Therefore, bending of the cut glass

substrate 90 is prevented. Since an unnecessary force

does not work on the portion being broken, there is

not possibility that chippings, fractures, etc, which

are 10 the aqwise, e wmgdefemeaélagstmbgtﬁsse 90 is
subst rate curs

t
or et e Lond tBRE I TS 18P A5 Uik PoabeApR ST Rortion
t _hg @Egﬂm mfysﬂwmg i ing +oh t15x Slsi@e:t i iy pnelsstaghrohter 32a
e e e S r e .
3: ks §grb§?‘r zhyemggea %W%P%I 02'\9 fahggsgglt &ﬁ(&sé‘a?ﬂqbl.}tr{]}:g to which
i neclfe pidsingercklbandZzaxptessys rphtertdgaglassoyedstrate

20 dgyn Spsane] e | gl er | d

domnmargiéiﬁ}£Men :§§§%r3?9a3§??|§?§grofﬁ ?pﬁ%gg?és roller

nmoveRaldenhwetdso 88 thareadh e thusigidreof ggual to or less

sepandd£h [ A Ehen Ml uf)BEﬁ:agﬁrfﬁfcet Be gha8S§1ass substrate

substrate 90. The first auxiliary roller 33a “on the

preng side is noved upward, the pressing roller 25

32a and the second auxiliary roller 34a on the

pressing side are noved upward,, so that

rol I ers are N&¥far AbedPTEREERE HE L} é@saEGbE ?zﬁcé:jébmg unit 40

?’\’|8Xtaré he 1baeais nghuniécﬁibmgi dheestiion Ng+XNidirédtion) in
are res ectlve slid to no t e_waiting

pos IR e Kol 61 GRECHT -t RBSUBBEPegNRqEoRAPF 322 1s

12 qnths*.dfmd Ia@ﬂmstguhelebas'eh Isﬂi’h perfionsMd3theUsctrdbing line

t hi s pQ oy. dj t

thesserrb‘%}gl J[F 1?&3[9%‘%%?%@%n [ nveg%ég%&ﬁ%gﬁ& £61 18 #5a, so
that the substrate holding roller 45a and the pressing roller

32a respectively rolls on the upper surface and the lower
surface of the glass substrate 90 to continuously break the
glass substrate 90 along the scribing line S from the position

of the edge portion of the scribing line S on -X side.

The first auxiliary roller 33a on the pressing side
and the second auxiliary roller 47a positioned ahead of the
pressing roller 32a in the sliding direction hold the area
ahead of the scribing line to be cut by pressing from both
directions. Therefore, whenthe glass substrate 90 is broken
along the scribing line by the pressing force of the pressing
roller 32a, occurrence of chippings, fractures, etc, which
are the cause for a product defect after the glass substrate
is cut, is prevented. An unnecessary force generated within
the glass substrate 90 being bent is prevented from affecting

on the portion being broken.
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been described in detail. 5 According to the cutting

met hod of the present invention, the glass substrate

90 on which the scribing line is formed is positively

cut along the scribing |line. Mreover, a working

efficiency inproves since the gl%ss substrate 90 is MDO30
cut i mredi ately subsequent to the formation of the

scribing 10 line. Furthernore, unnecessary force is

not applied to the wuncut scribe Iine S when the gl ass
substrate 90 is cut. There is no possibility that

chi ppi ngs oTherglasd febsbdate@d whichhe cut agjbagshe scribing
substrate, since the cu l.ass suhstrat.e 9 d o) s
endinds S Blid: bErS b iy SYIRLER e e duni1iary
schewitliecad 6 3 asAdkiengeaohdeakiiiaxnrol36ra#d an the pressing

scri_hing i a [ t ' .

pressén% iwn%\g'gn iéé‘%r?. %%%lﬁdia%ew%%%?%%e%{SEmce from

| nvéhei substrate oldieanetiadi4hid ng Topriedairesyserding of the

andcgltﬁgggb%gsﬁﬁg 20E S0 4% Wheeri el .2r 68088Jah Nunnecessary
i ment of the p t

Enbo resent invention 25 are no .
profioge@ idpeshaoscypbkngnubhe BRortionchebpggbeekeny there is

nechar pBs48uid iRKO¥hdedchippeadsof cbhetieksh EOEN WHich are
cutter “nechanism44. |In the scribing cutter nmechani sm

48, thec Gause fodelr PIOYIT ARfest ritRabiie # R Hetibstrate

at wppals &ut ,p@dduds.of a cutter head 48b, which is

novabl e upwar d/ downward, attached to the scribing

unit body 41. As a cutter wheel tip 48a, a whee

cutter in winchhiecmasadrpowheanshar brpakindednbh 30 and the
outer, -

12 - 30, circu rence.ri AT . .
pre&é’tréﬁbrﬁnr?edl'\r/’g?cst“aogcaér? ss%aeﬁ g’rg ey%g:s‘?réL ,l%%girle]f%cuon (+X
t he ddlredtiomt)t @andi sedicbcltbeedide edge of the glass substrate

90 on +X side, the glass substrate 90 is cut along the entire

scribing line S.

Next, the second auxiliary roller 47a is moved
downward, the substrate holdingroller 45a is moved downward,
and then the first auxiliary roller 46a is moved downward,
so that all of therollers are separated from the lower surface
of the glass substrate 90. The first auxiliary roller 33a
on the pressing side is moved upward, the pressing roller
32a and the second auxiliary roller 34a on the pressing side
are moved upward, so that all of the rollers are separated

from the glass substrate 90.

Next, the breaking unit 30 and the scribing unit 40
are respectively slid to move to the waiting position of
the edge portions of the upper guide rail 12 and the lower

guide rail 13.
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Japanese Lai d- Qpen Publication No. 09-188534. However,

a normal cutter wheel tip may be used. Instead of the
cutter wheel tip 48a, a cutter wheel can be used in

whi ch a pressing force (load), applled to a cutter by
applying a vibrating force i nvdved with a MDO030
surroundi ng elasticity of an oscillating actuator, 10
periodi cally changes, this cutter being pressed upon a
surface of a brittle material substrate there

pi npoi nt  sHBCK it aBpiREd t&e RFeHIRY €5 gé?eﬁ%ﬁep 503)
SUbﬁbbéﬁrﬁln €0 Qh@”&r@)dd&n@n&ddﬁﬂﬂld prhaEaitesimvention has

pat ent . 2954566. ngly, the exanple is not
desPPFBe&eFﬁr&gF 0 % 15 The cutter head 48b
noves upwar d/ downwar d by a ball screw nechani sm

havi ng a notor case re e S
as a scribi ﬁclofrﬁéngzgz rr‘ia‘nﬁurreaﬁ "geét%cli blg’ﬁgﬁﬁnlé glgresent
is aharbh;tlfomr nﬂde@lastsosabmﬁ:detsa%om wini¢lhrthe scribing line

\C/:\A('::gg‘i'é:t ons, l%ﬁ QL n%ﬁ?gééﬁfﬂvﬁig glthges’crltnl.x{ flﬁése Moreover,

use
cutbewoahdnble@ﬁn@m¢m¢mnsvng¥¢$nsmaPa ﬁh&ngéaﬁérsubstrate 920

ci rqund.ar g@ﬁ{aakagg9§ %fbst%%\ﬁ%lﬁ{@ﬁ:h@ﬁﬁlmatﬂjﬂ)n 8f the scribing

scribing ne rs-forne e the cutter wheel tip
i s plassedFantherneace IHRLEPRSFFY tharces ifsheh@pplied to the

Theh%fc%rtescﬁlﬁé’QQQe é %ﬁéhkﬂﬂkggﬁ.ﬁbmsﬁﬂasﬂfm@ 90fis cut. There
formng a scrib e cas

i s
wher& §°pP8F§FPP}16V FEE@SQQngéPQFoﬂgcuﬁr@thPﬁeﬁngnface of
a bhade A0 1HsEge b Hrates siinddhaeHd adet prddonsubstrate 90
with a prede&ﬁyg;ned di stance, a plurality of
proPPﬁ§| ‘formed at positional |ocation except
where the plurality - 73 - MD030 of recessed portions

are forned.<%h od%ﬁ%ﬁf sng line is

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

of the present invention.

In Embodiment 2 of the present invention, a laser
beam irradiating optical system 43 and a cooling mechanism
42 which are arranged in Embodiment 1 of the present invention
are not provided in the scribing unit 40. A scribing cutter
mechanism 48 is provided instead of the notch forming cutter

mechanism 44.

In the scribing cutter mechanism 48, a cutter wheel
tip 48a is rotatably provided at upper end portion of a cutter
head 48b, which is movable upward/downward, attached to the
scribing unit body 41. As a cutter wheel tip 48a, a wheel

cutter in which recessed portions are provided on an outer
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formed, the plurality of protrusions applies a

pi npoi nt shock upon a first surface of the brittle
substrate. Therefore, a vertical crack which extends

up to about 90% of the thickness 5 of the brittle

substrate is formed. As a resul®2 the brittle MD030
substrate is positively cut after the breaking step

In the case where a cutter is novable separately from

a pressing nmeans, a brittle substrate on which

scr pm:ngm_f_@neumq:@ i sidgensditR At Pméﬁt?ﬁé‘lﬁreéssflﬁatance s

?:Ja%\ﬂﬁr hE%d C%é@élﬁt thBewhbaR &thetseribi @gsclosed in
Wil e the SCFIbIn§8|In

i
theJﬁpuagtesguLﬁaéeoeﬁnt Rebpipptien bsP?a&éng sec%ﬂ‘de"er a
surf,acaadl dute ¥ whide MalLMma}l B yeased by the

pressing neans. Therefore, the scribing step and the
15 breaking step are approxi mately simultaneously
perfornmed. 1fAgeend 68l the duttdmowhaetutipnpat epcuster wheel

reduced. Sinmlar to.the scribing unit 4 ,

o Eopa e Sl B A A i (188 gppiied vo
scr iabidigr t8x tbpOabpllyidy accoibiiaiging Eabodi FaMolyed with a
first auxil hapgksm_46 r

L Sadttad e (Pl BN 0Sat? OOy actuator,

sm48 for scribing,” and a
subglerdtod i@ ldingchan ges . nEbASNiAHEE betng p&eg§R@d upon a

aUX"&%%yrfgé gerEEEQQ'ﬁ?}é?lﬁ&esﬁﬁg¥kgﬁg t?gféﬁﬁntglnp01nt

St auxilrary ro nechani sm 4

cut tshegpkappangtapp bitedte hetdr ErbbRimadaT iplopupgtrate. One
Pr 38 ln éWQEt | Pscidsesubst f@&ﬁahehsl rtgaﬂfeq{ﬁ elNo 2954566.
mechani 45 1's noved upward/ downward *% & gg inh

scr éwqmﬁ]ém (3:T ?F@a'f‘l%en’o‘% grt defrrihed ot tail herein.
structures for the scribing unit body 41 are
essentially the sane

0
previ ousl y- (Té‘secFP’b'Eﬁra&é?)ag fﬁquae&n‘r‘?wiﬁd/?“?”% (¥ @ pall
t he dymakingchiiisBhafindea aquotong48mppar at us
according to Enbodinment 1, in the breaking unit - 74 -
MDO30 30 according to Enbodlnent 2, a pressing roller
mechani sm In the case where a cutter is used as a scribing ling

forming means, a scribing line is stably formed due to a
wide selection for conditions of forming a scribing line.
In the case where a disk-shaped cutter wheel tip is used
as a cutter and blade portions are formed in an outer
circumferential edge of the cutter wheel tip, a scribing
line is formed while the cutter wheel tip is pressed and
rotated on the brittle substrate. Therefore, a speed
(scribing forming speed) of forming a scribing 1line is

improved.

In the case where a plurality of recessed portions
are formed in a blade edge ridge portions of the blade portions
with a predetermined distance, a plurality of protrusions

are formed at positional location except where the plurality
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32, afirst auxiliary roller mechanism 33 on the

pressing side and a second auxiliary roller mechani sm

34 on the pressing side are provided in a breaking

unit body 31. The pressing 5 roller nmechanism32 is

nmoved upwar d/ downward by a bal [73crew nechani sm MDO30
having a notor 32m The structures of the breaking

unit 30 according to Enbodi nent 2 are essentially same

as those for the breaking unit 30 according t
Enbodi mesessediporkions abet fAgMGHpar WReR ﬁa%%bb%ﬂ% line is

br eglgh g Nt e p@grﬁmgt?rﬁéﬁbtbhﬁﬂoﬁﬁldp Gievd & pisp@int shock
structures accord hbodi nent t he resent
i nvapenod, fhkfF sy %tqfeﬁzhe\/\BEéFtlles’ﬂgﬁth e. erefore,

POSigtvOPefc i cRaskthiRiDex0énas HpHkd ab@utm bF Whe( tiickness
+X side of a % ass substrate

0
sor P Hae e L iengu B BeaF Ad B Fufe ot 8 eatFofbg Prittle
SO shtraiepase gdwd tilitdlyr adieadf tep dida. bifdeking step.
breaking unit 30 and the scribing unit 40 are slid in
synchroni zation in the scribing direction (-X
di rection), Ianthe knalseavflh@re at ¢et tentisgnowhlebe separadely from

It 2 %;%%ir Isg.%&)d !.:9@9_1@ lshﬂgt%gg%oogeﬁﬁﬂzh( LiS&ribing

ass substrate ere ¥
t he ldigre bjsngolrmed llS f:uttnrwb,eal bhg presFing neaps ellows the

(I i Qﬁlé&ilb%ts%é%b ﬂg Wens dhen S 'lk?i.rfhg id e rmed. Ofmiﬂle the

strate 90, the breakin P uni t
and mmmm limet igEerred ondthe E{RehromEans Of theabrlttle

dir %‘ifﬂé)&éf@( ﬂbb%%h'd‘%mrf £PPesithe 11t Hite MEEtERHAY is pressed
direction e cutter

Shows tham19Rs IaeaBabet TAPESEOT s if SCRLbGa ReD and the
scr 'Hl*é&ciir}ﬁ%t\gﬁ)earghéppfegimﬁgen_gl s muBPanésusly performed.
or AR T oft £ Hiast SUEEHTarered o Erorsehel o

by the substrate - 75 - MD0O30 holding roller 45a.

Similar to the scribing unit 40 of the cutting
apparatus according to Embodiment 1, in the scribing unit
body 41 according to Embodiment 2, a first auxiliary roller
mechanism 46 is provided adjacent to a cutter mechanism 48
for scribing, and a substrate holding roller mechanism 45
and a second auxiliary roller mechanism 47 are provided
adjacent to the first auxiliary roller mechanism46. In the
cutting apparatus according to Embodiment 2 of the present
invention, the substrate holding rollermechanism45 is moved
upward/downward by the ball screw mechanism having the motor
45m. The other structures for the scribing unit body 41 are

essentially the same as those for the previously-described

scribing unit 40.

Similar to the breaking unit 30 of the cutting
apparatus according to Embodiment 1, in the breaking unit
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The second auxiliary roller mechani sm47 noves on a
surface of the glass substrate 90 al ong the scri bing

line 5 while holding the glass substrate 90 and the

first auxiliary roller nechanism 33 on the pressing

side nmoves on a surface of t-hd4gl-ass substrate 90 MDO030
along the scribing line while holding the glass

substrate 90. 10 The hol ding nmeans is noved al ong the
scribing line while holding the uncut portlons of th &

ar e30oacabicdhinghto EEPPBLMGDL| Ae 7 PHQFTHERY THEleppechanism

pr e\.ﬁnv\h Etu9g§£f§§§§yroiQé@emg'éhaﬂléﬁpkBedntﬂhé h#ressing
ar eas are bein resse t he pressq‘]‘ig nﬁ__% sin
As & :L|d@93md a sgﬁpp@ Jgtaqmgoé{ljgr pPBLRe pres g

f or gBQ 08k Nor&F f8sa Sub et Bﬁé&k@ﬂg&ﬁhbﬁbqﬁyﬁ‘\zant eflhe pressing
Si nce the substrate hol di ng roIIeaﬁge hani sm 4

t
sec39d-leFmnechayi $8|3% L S TR NP (AR ?Y 48811 screw
AUXidelciah 1 siPhdPin q&r@fbﬁ BRA6 amte ishevartensisngf robensreaking

nove at the sane 2 S s |
firﬁP?ihépdaﬁﬁoFﬁénge gmbSE%PgPirg %g?lééééﬁth%anfame as
47 ambddhEo rhk Buebkiagyunditl 80 agechdibngntdcEmpdiment 1.
first auxiliary roller mechanism46 is noved on 25 a

surface of the glass substrate 90 al ong the SCTIbIn% .
I|ne whlle ol dhegculiéingt apperiasis BAVERE Ehegbpgaking unit

hol gifb ﬁr | gépgbll'i qﬁ?its {0WTRS: sABd LBeubthgks accordlng

IS nove ong the scribing |ine whi
t he ts:e@mb@da.mnltl ar 9t rithe areratadingentisry, whid e the cutter

PresA 4 a4 1 ﬂéfééeéwetéaéfd&%dgaeéﬁba 8farting
preven ng n unnecessary force being agg,é %@ E £ n
ar e@ositiiarh @ BeiFPres st iglass tiePsthitra ) of forming
hol ddh%rrlcﬂllfr?d 1iMREN NS PréesiAy dolasw BRachsppbegsioned so
at the cut face portlon f or ned ° brlt b
CUbeR i@ aRAP . e FIREAT RS NE34 SSems e nBReeing unit
Fi gl ahdl itheaspeiBpAast une*cvwvmsehmmmm sm‘lt:hnrgnization in
the scribing direction (-X direction), and thereafter, the
cutter wheel tip 48a is pressed and rotated along a line
to be cut (line to be scribed) of the glass substrate 90.
Thereby, the scribing line is formed along the line to be

cut (line to be scribed).

When the scribing line is formed on the gJ.ass
substrate 90, the breaking unit 30 and scribing unit 40 are
slid in synchronization in a direction (+X direction)
opposite to the scribing direction by the cutter wheel tip

48a.

Figure 11 shows that the glass substrate 90 is cut
along the scribing line when the pressing roller 32a is
sequentially pressed upon both side portions of the scribing
line of the glass substrate 90 which is held by the substrate
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5 apparatus according to Enbodi mrent 3 of the present
invention. Figure 13 is a front view showi ng a

breaking unit 30 and a scribing unit 40 included in

the cutting apparatus according to Enbodi nent 3 of

the present invention. 10 The BbPeaking unit 30 MDO30
included in the cutting apparatus according to

Enbodi nent 3 of the present invention includes a

first upper unit 30a and a second upper unit 30b. The
firbbldapperodher 38a-i ncl udes the pressing roller
mechani sm 32, 15 the first auxiliary roller nechanism

33 on the pressing side and the second a ary

rol | er nechﬁhﬁsﬂ?%ﬂ“@na¥ﬁé1$?5¥s¥%ble§|%%gﬁ %ﬁ@ 47 moves on

br egkingr 48k tongh@CgQégh n@lﬁ@tﬂ@@@d@ﬂbn_‘g tEbescribing line
second upper _unit 3

b | | b |
S e 00y LTS U5 L 5 D20 i1y
3e??b§Q@E4ﬁ§cM?ﬁfém2?3kﬁpehélp@esetngonu35nmnemenmsa surface
i ffusion of a st .o
O e bbb AbEbe 1 S ond R AP nonaing

cut ttheg gapper substi@de Boe first upper unit 30a and

t he second upper unit 30b are respectively separately

slid along the upper guide rail 12 powered by a linear '
notor 25 nEtkanoidingheeaesiis mpvied £long tbeugeyipang line

the gluttl 1%9.8 r@hgsuneﬁ%ogg!r’ﬂgohg EebedinBhta3oRfwhich the

t he esent 1Tnvéntion 1nclu first lower unit 40a
and szxrsédoved Lioeet s finamerbp thpmeby pyeved tiggepnyifpecessary

40a d ing idppIudes B fﬂHeStar.aé&@ lvrad oh r&fé etbelng pressed
hacllﬁ:lt sml%G n){;aas%u‘abstrat e holdin | er ggc ani sm 4

andeat§@t@ﬁ@S§&ﬂQ M&aRs-o| f8ra %ﬁ% FonFA7PBI N8R " “the cut

scrigydip &Pt Lon £8rmeavliig gl esEsuedivrertte 40 céhde prevented.
second l'ower unit 40b - 77 - NMDO30 integrally includes

a notch formng cutter nmechanism 44 and a |aser beam
i rradi ati ng gapidecethe $ydistnat® holld ing owlliley meebhnhsBMS ., the

42. s-l:ahceor]:dl, rasﬁtx:Lllc:lLve\iFi‘:Er li':‘%ll&eé}ro%e%ﬂgn&g% ‘i%cfoEHel PYPEt auxiliary
roller mechanism 46 and the pressing means move at the same
speed, the glass substrate 90 is firmly held by the second
auxiliary roller mechanism 47 and the first auxiliary roller

mechanism 46.

The first auxiliary roller mechanism 46 is moved on
a surface of the giass substrate 90 along the scribing line
whileholdingthecutportionsoftheareaonwhichthescribing
line is formed, and the first holding means is moved along
thescribinglinewhilethesecondauxiliaryrollermechanism
34 on the pressing side holds the glass substrate 90, thereby
preventing an unnecessary force being applied to the areas
which are being pressing by the substrate holding roller
mechanism 45. As a result, chippings at the cut face portion

formed on the brittle substrate can be prevented.
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unit 40b are respectively separately slid along the
lower 5 guide rail 13 powered by a |inear notor
mechani sm In this manner, according to the breaking
unit 30 and the scribing unit 40 of the cutting
apparatus according to Embodi #nt 3 of the present  MD030
i nvention, an apparatus 10 operation (operation for
the scribing step and operation for breaking step)
according to processing conditions for various
brittle material substrates can be selected. The other
structures {pppEaRRdhreERY 3 are same as 15 those for
to Enbodinment 1. In the cutting apparatus according to
Enbodi nent 3, when a scribing line is fornmed on the

fg: ?:f Eggzﬁ Fi‘bﬁ%:gg%z 5eg&|@ér§1@eﬁni)®dlm dhowhmg a cutting
uni a an I
ar e28PPg aﬁifdérﬁ‘tqferqje%%&tqml}’é"éﬂeﬂ%ngn% %l'g%/\f)he) %g htgnén%ntlon

noved to the S|de edge portlon of the glass substrate

90 on -X side, at the e Si r
opposes t heF&dy E ngtFSn of é %%SQ%% st?atebEFakl%F unit

t he 3onghaha fs(ajrrﬂbrigig: ubhticr 40renttalm®ﬂ 44 theppattingapparatus
?E:r %ﬁslﬁ)d 1n|gr1eQ:o %n'ﬁ)ﬁadrltrdé]& PO 113 Prd iR NhPention.

i's at the edge portion of the
gl ass substrate 90 on -X side. Next, the pressing

roller nmech X
roll er 32a %n%%{@ﬁgéi@%ﬁlgtgﬁ% %g@tdr?'et&ﬁﬁimparatus

G Ubstacameio im0 GHEet i AFrE BEESSHteLITAR L LAD; e Ludes

for
oyl :Hnggfgﬁ}%&; Inﬁfjrgsl@r%i‘?aﬂé\; gewﬁédlpﬂé&ﬂﬁﬂllﬁ)ﬁ(ﬂﬂ afThe first

f i r stPPegp @ty 3oe 39515Q&st ﬁ@esBE‘BﬁﬁlPSV\E{;IEEﬁFt miﬁganism 32,
ar e 1§)d #idst A1 MPBRonNedeheshantsn i barnee presisdng side

O I S E £ £61 PR BSIRT IG che prossing
scridiidy offi fige fare akimghinds :ﬂulastcpande.ngbyo@m%tenent 1. The
portion 4da of the MoLeR GALTLALSCY! 185 FeEBaR)8Bb1ing water
receiving section 35. Since the laser beam/cooling water
receiving section 35 prevents diffusion of at least one of
a laser beam and a cooling medium, thereby improving the
safety of the cutting apparatus 100. The first upper unit
30a and the second upper unit 30b are respectively separately

slid along the upper guide rail 12 powered by a linear motor

mechanism.

The scribingunit 40 included inthecutting apparatus
according to Embodiment 3 of the present invention includes
a first lower unit 40a and a second lower unit 40b. The first
lower unit 40a integrally includes a first auxiliary roller
mechanism 46, a substrate holding roller mechanism 45 and
a second auxiliary roller mechanism 47 of the scribing unit

40 according to Embodiment 1. The second lower unit 40b
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544. As aresult, the notch is formed at the starting
position of scribing for the glass substrate 90 by

the bl ade portion 44a of the notch formng cutter
mechani sm 44. \Wen the notch is forned with a

predeternmned length 10 at th&7starting position of MD030

formng a scribing line, then the notch formng cutter
mechani sm 44 of the second | ower unit 40b noves

downward Next, the second |ower unit 40b is slid and
gosinteged_llISimlla@% RaRoBARGERTTEHRD SU Lo MeRBap4SEy 44 and
ea | O 3¢ ak 3 i t . i

A By LR B R e e S L g

posinecbapismetZecde Gpper Laex uadsd fQaang Hheorpenpd Lover

rﬁiﬁhﬂg k8 iéfgnrégﬁ@cif@élﬁh§ep&§£ﬁ§1yD@IiﬂQﬂl@ﬁgttﬁb lower
aser.bea cooling water receiving 20 section 35 i

t hegsliigi mgidi A8c PPYRTRE: OF @hé%ﬁﬂﬁ%ﬂﬂoﬁﬁﬁs?eéﬁaQ{%F'

;ﬂser bﬁan1ir{adiating optical system43. In the case

ere the cooling nozzle is novable along the . . s

scribinglliﬁé,tbhé RBBPPRg ﬁggg{&l?g vg%eaP5%%k%%% unit 30
g5 55"1?' ﬂh@gsdﬂ;ji_fﬁnd' h@riﬁf 20 f aheccubtiggcappatabus ;grording
e se ccor di 0 mat eri al_.of . ARNA
sub§Pr§W§°q&Wﬁﬂ hgig%pg&%iRﬁﬁ{k?grﬁ%gggga?hé n apparatus
st abpefgtposi (operatfiohofuimdghe soniling |§twp @Gnd mperation

gl ags_substrate 9 . ot L DG St i 1
TecRan: BReekAnEng ey A CHer B B EE e paLaY cliattions for
meckamismsi briittdgr alatemimlatsiubstinatasheamsee spke@ted-
irradi ati ng neans and the cooling neans, the notch

formed at the starting position of formng a scribin

line, and - The OthBGBGtsuétpﬁgérfBEaﬁWPPPéHP&Fiﬁgaﬁ?egame as
and 48 .GOld30 & SRRy E el gned.  Therefore, the

scribing I'ine is accurately formed along the |ine on

which a scribing line is to be formed. Figure 13 shows

a state in whi geheldifstOld 6dba@4ditss according to Embodiment 3,

when a scribing line is formed on the glass substrate 90,

similar to Embodiment 1, the first upper unit 30a and the
second lower unit 40b are slid from the respective waiting
positions and moved to the side edge portion of the glass
substrate 90 on -X side, so that the pressing roller 32a
opposes the edge portion of the glass substrate 90 and the
notch forming cutter mechanism 44 is positioned at a side
of a starting position of forming a scribing line, which
is at the edge portion of the glass substrate 90 on -X side.

Next,thepressingrollermechanism32movesdownward
and the pressing roller 32a contacts an upper surface of
the glass substrate 90 with a predetermined pressure. The
notch forming cutter mechanism 44 is moved upward by an air
cylinder 44c for moving upward/downward. Next, the first

upper unit 30a and the second lower unit 40b are slid a
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of the laser beamirradiating optical system 43

mat ches the notch, and the center portion of the

| aser beanicooling water receiving section 35 in the
sliding direction matches the optical axis of the

| aser beamirradi ating optical 78ystem 10 43. Next, the MD030
second upper unit 30b and the second [ ower unit 40b

are moved in synchronization in the scribing

direction (+X direction) , so that the scribing |ine

i ?1 prededetrhibgd héistandeatimn tdfe t Beriikdag bdareahdon (+X
t he .sprayi. of j Wil i [ i

fi réi %&ppé'rl;‘])gl nlgfl éggegg@kétlﬂga secor?d llgleg&g?l@gn{at@ Elg% starting
ar epoisiit ioe oficfaxningg posibing Whnefqs the glagssykstrate
of %E/.ea Bldd ESrE%htMQ S +heriB ¢h & oxkliny BAttkkNfechanism
the first upper unit 30a and the first |lower unit 40a

ar e 44l.i dAs@ résutbndhe reteh 45 Lo¥medatsihe stagting position

POSiglel QBriBFPéOf&i. e g3alsisbb@8staee 9didse theblade portion
pressing ro r 32a 1S pressed against both sides of

t he 4der (of ridrel ined.ch FOTR R KSR MRIRAMLST odter 45a

is pressed against the |lower surface of the gl ass

substrate 90. Next, when only the second_upper uni.t
30a and t he MRy £hé RRKSR TRFOTRGR §FEDS PForg totiined length
SynGhy amiez atthening pbeisaoa 3@ flormtéhgoa $eXibing line, then

di rection s the.scribing. dir ' e. gl

subgﬁ‘_realna R e ST E’glgégrglmblhggo?l glzéb?egond tower
pressiing 40fomeyexppldwetvand t he pressing roller 32a of

the first upper wunit 30a and the substrate hol ding

r_ol!er 45a of the first - 80 - MDO30 | ower unit 40a
similar to tNeatt,ofhe Becabdiovissenibdd@b Bddfimsipgsitioned

as shown if R QY &k caFedi Bt PaddSW&artSitSadiating
front” view show ng-a structure of a
optical system 43 matches the notch. After the first upper
unit 30a is slid to the waiting position, the second upper
unit 30b is slid from the waiting position such that the
center portion of the laser beam/cooling water receiving
section 35 in the sliding direction match the optical axis

of the laser beam irradiating optical system 43.

In the case where the coolingnozzle is movable along
the scribing line, the cooling nozzle is moved along the
scribing line. Therefore, a scribing condition can be set

according to the material of the brittle substrate.

Anotch is positively formed at the starting position
of forming a scribing line on the glass substrate 90 by the
notch forming cutter mechanism. In the case where the notch
forming cuttermechanismis integrally movable with the laser
beamirradiatingmeans and the coolingmeans, the notch formed
at the starting position of forming a scribing line, and
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breaking unit 30 and a scribing unit 40 provided in

the cutting apparatus according to Enbodi nent 4 of

the present invention. 10 The scribing unit 40 in the
cutting apparatus according to Enbodi nent 4 includes

a first lower unit 40a and a 9é&cond | ower unit 40b. MDO30
The first lower unit 40a includes a first auxiliary

roll er mechani sm 46, a substrate holding roller
mechani sm 45 and a second auxiliary roller mechanism _

15 alasfenbramirrpiagtinoraed are scdrdg oA radademanaligned.

2. %nge§%‘€@r}_dtl|19vﬁrilﬁﬂﬂ 40Bel PG lHIRS- A SO iEBiri@d along the
cutter mechani sm 48 whi c_gn IS separated fromthe_ first

| ondingnpn wbichTiRe soribingoddieydis Hodafermrd-

second |l ower unit 20 40b are respectively separately

slid along a_ lower _quide rail 13 by powered by a . . .
| i near nntoFlﬁEEEaﬁgsﬁPoWﬁ Enfsaha fk%ﬁﬁxﬁQg%ﬁPE%Fal axis
t he ogUt hé NGB ANRPBeAMUSrrafikohndi st cdl efydtfem pBemabthes the

' i on, 25 ' ion for .

{ e PBEF R S PR BRREEPOr FOF IHAAAPRELPBg)- 10 watex

gc_(:?ﬁ&bﬁ@i?@ pelmt&s»ai ?g tonthé i ohisdfog dinaed:b:!l._len matches the
ri € erlLa u r e SN C r

st r QBLdFEs PEF-SE ogﬁﬁegésgrg@%mﬁﬁgéé%%%i€gﬁgég§¥%%€€ system

for 480 Enbodi nent 2. In the cutting apparatus

according to Enbodi mrent 4, when the scribing line is
formed on the gl ass substrate 90, - 81 - MD030 first,

the second Newdr tin¢tsesond 8pRErdfkloAlbhandding ggcond lower

posghwwjQqﬂcgrgsﬁgvémei§d9§nﬁﬂ&bbﬁﬁdﬂi&ﬂmﬁﬁOWﬁ% scribing
guide rail 13 to the starting 303|t|on of, ﬁornhgg a

scr idareg tione( + fdiarcitd o) a5 ¢ ithe teldepe S6FiPAa 9yt e 1s formed
subgll 3he 90rARAiEX iGN F ithe 12580 Weaim arditii speefing of
tip 48a of the scribing cutter nmechanism 48 opposes :

t he t¥€aceOdd o &atem of fornming a scribing line. A
breaking unit 30 is slid as well, so that the pressing

roffer 32a gf.the Rt #8001 3Bpbe PRELYAERa>En8secona
lower unit 40b are slid to the waiting position which is
at a side of the starting position of forming a scribing
line, the first upper unit 30a and the first lower unit 40a
are slid in the same direction. At the starting position
of forming a scribing line, while the pressing roller 32a
is pressed against both sides of the scribing line, the
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 (+X direction) as the scribing direction, the glass
substrate 90 is broken along the scribing line by a pressing
force applied by the pressing roller 32a of the first upper
unit 30a and the substrate holding roller 45a of the first
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oppose the cutter wheel tip 48a (see Figure 15). 10

Next, when the breaking unit 30 and the scribing unit

40 are slid in synchronization in the scribing

direction (-X direction), the pressing roller and the
cutter wheel tip 48a are resp®®ively pressed agai nst MD0O30
an upper surface 15 and a | ower surface of the glass
substrate along a line to be cut (line to be

scri bed). Thgrebé, a_scribing line is _formed on th .
gl adeweabsit e488 AigHdahetri fdato ok &b %ﬁ??ﬁe“f"tﬁcrlbed
be smboBgmbnt2d 2% Fhextin tHigpaecan, | ower unit 40b

is slidto the same direction (-X direction) as the

sliding direction so as to be positioned at the

wai ti ng poskkmbodiwendh 4>s at a side of the glass

substrate 90. Next, the first lower unit 40a is slid
bel ow the pressing roller 32a of the breaking unit 30

posi tioned ghiguale €B8difaseEmmst ticsw showimgsar sbrngture of a

line, so.that th ressing..raller. ki . .
subgfﬁa?‘?(énﬁo?rb}ago% %Fc%églg‘ plgrgleéégc%%qﬁjt%:dr igithg cutting
t he apipass tastst ot divg toRntehbineen 4 df the pregesiolpvention.
state in which the pressing roller 32a and substrate
hol di ng rol |l er 45a oppose each other with the gl ass
substrate 9@hehesebithipanunitg240 EPOIthee st tifRig apparatus

the NRIHiDY 10 Efboddmenitd at RRcIUBILS At irBel dbWwer unit 40a
roll er 45a contact the gLass substrate 90, a first

auxianider geronfdowrrupht ARk - prEae figssi tvangnst40a includes
secQNg i duxi hhRL Vi a0y €61 AdR Menatidnyaley, eostiBStrabe holding
gl ass _ substrate 90, and the first auxil.iar rg&ler .
462 GPRAEE E}ﬁﬁﬁﬁa?‘sm 45 and a second aux:.llaryyro er mechanism
47 of the scribing unit 40 according to Embodiment 2. The
second lower unit 40b includes a scribing cutter mechanism

48 which is separated from the first lower unit 40a.

The first lower unit 40a and the second lower unit
40b are respectively separately slid along a lower guide

rail 13 by powered by a linear motor mechanism.

In this manner, according to the cutting apparatus
of Embodiment 4 of the present invention, an apparatus
operation (operation for the scribing step and operation
for breaking step) according to processing conditions for
various brittle material substrates can be selected.

The other structures for Embodiment 4 are the same

as those for to Embodiment 2.

In the cutting apparatus according to Embodiment 4,

when the scribing line is formed on the glass substrate 90,
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The breaking unit 30 and the first |lower unit 40a are

slid in synchronization in the opposite direction (+X
direction) to the scribing direction by the cutter

wheel tip 48a. 10 The second auxiliary roller 34a on

the pressing side noves downw8id-and contacts the MDO30
gl ass substrate 90 after noving to the vicinity of an

end face portion of the glass substrate 90 on -X

side. 15 According to the cuttlg? appar at us

cor FE5pbndiRg $RCOoOmRbbRFRR MHIYL 0 Hes p’sr]e’é%rftrom the waiting
:nVEBEh@ﬂ?nﬁgﬁﬂchhﬁsFﬁﬁakhégedgélbo%QlﬁﬁdthQh@ Newer guide
ower . unj a are_s e entire .scri
| PnERa T s R0Rudr Ce2pt End A HlSh B ehE Pl o Rpibing Line
pr eﬁlgﬁdha.ﬁda‘tr alsdidece dgoof hhklylsigiespbstirane 9@ ol A¥ direction
scri bi line,of the g sub at e 9 which. Ls._he
by PREPASAFPEEET IRl koS 2R ek the o (R flp fErMechanion
gl ass d@mﬁesathe%)tazstmg pozsllcm@rt bE Emrmh\glg $¢nkEbi®g line.
<E t_95> F| .o I ew s N .
st Fg gﬁ?%ﬂ ?g unﬁr eéEI na Sil? Q% \é’o le Qh% tpress:.ng

ani a Scribing un
40 podiededi2anoh Mtbr@akap@amitjsﬂbcm)mhsvgtx@ed so as to

ETbGHRUED! ¢ ReOLuk RErPLARER! ¢V ARM Recdtidhadds)

g apparatus accor Enbodi ment a nozzl e
section 42a of a cooling nechanlsn1|n the scribing

unit 40 accQediNHeh ERDMFEhgluh$t 0 §38/t8d ScElBing unit
sliding - 83 - VD030 5 10 15 direction_ of the scribj.ng

uni #048resetifi 4Br EYRIPLOFAEAGLABr 105 PG GG direction
Enbpdkmante8taba)SakReaprebssagl eblllerEanaditi@nicutter wheel

tip 48a are respectively pressed against an upper surface
and a lower surface of the glass substrate along a line to
be cut (line to be scribed). Thereby, a scribing line is
formed on the glass substrate 90 along the line to be cut

(line to be scribed).

Next, the second lower unit 40b is slid to the same
direction (-X direction) as the sliding direction so as to
be positioned at the waiting position, which is at a side
of the glass substrate 90.

Next, the first lower unit 40a is slid below the
pressing roller 32a of the breaking unit 30 positioned at
an end face positionof the scribing line, so that the pressing
roller 32a and the substrate holding roller 45a oppose each

other with the glass substrate 90 therebetween.

Figure 16 shows a state in which the pressing roller
32a and substrate holding roller 45a oppose each other with

the glass substrate 90 therebetween.

r
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1. In Enbodinment 5, when a scribing line is forned, a
pressing roller 32a of the breaking unit 30 is pressed
agai nst an upper surface of a glass substrate 90 (see
Figure 17). Therefore, portio on which a scribing
line is fornmed bend domnmard'qﬁk t he nozzle
section 42a of the scribing unit 40 is slid such that
cooling water is sequentially sprayed onto the
portions which have been bent by the pressing force

of the pressing roller 32a. When the cooling water is
sprayed ont dextie whileithe prssireg poliieord2avnd fthgrgubstrate

Léﬁ%&;?ﬁ% ?égiﬁg‘??i :fﬁ{fr& ﬁ%%&éﬁ%ﬁﬁ%;] 90, a first
Themehdrldary werllieral3ds ark the @ressing neide fandh a
| O 08008 'A5 rf 1 9LAY SHBEHERLEVEYy BnidEr the glass

irradration o | aser eam and the s rayl ng of

coolsiyhg twater 90 ernéride £ iphrYxddd oy héhp moes upward.

Uqu'lheS virbakeanef uhie gbassa Wb Hinaite 1Yker2aneXxoat Bfe s1id
gl ass substrate 90 is cut _in the same nmanner

Enbddi SBEREhIONAZBELAPNP ther prPest e i BgEon ?§X direction)
accaldivhe lseriphndidBrdctiod 8y viaid | €@t t&r aftked Dr 62gl 48a.

ri ght below the 30 scribing |ine reaches near the

upper surface of the glass substrate 90. Therefore,

the gl ass subst s@t6nQGusi1iEast rolkkby 344 oaftles pu:lees:mg side

o RS SRR b8 o d e RIS AR EANE 00 acvor

t he montiighgoapper utasnatyoediany arsl Edgedposttion of blne glass
t he %ﬁﬁ%& ¥ﬂ£% bi I f d
o d Y 05 a scribing line is forne
on fﬁg gl ass substrate 90 by the cutter wheel tip 48a,
a

MDO30

According to the cutting apparatus corresponding to
Embodiment 4 of the present invention, when the breaking
unit 30 and the first lower unit 40a are slid along the entire
scribing line, the pressing roller 32a is sequentially
pressed and rotated upon both side portions of the scribing
line of the glass substrate 90 which is held by the substrate
holding roller 45a, so that the glass substrate 90 is cut

along the scribing line.
<Embodiment 5>

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

apparatus according to Embodiment 5 of the present invention.

In the cutting apparatus according to Embodiment 5,
a nozzle section 42a of a cooling mechanism in the scribing

unit 40 according to Embodiment 1 is slidable in the sliding
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pressing force of the pressing force 32a wth respect
to the glass substrate 90 is |larger than that of the
cutter wheel 48a with respect to the glass substrate
90 when the 10 pressing roller a of the breaking
unit 30 is pressed against the gylass substrate 90. In
this manner, when. the glass substrate 90 is scribed
along the line to be scribed by the cutter wheel tip
48a, Vs [

et ST L LB n LBEKLIH O Un B S PAOGFE LA TR other
S ubgtm@w%QhEmh@dgm@@ %@mmmeeasgmmﬁ or to Embodiment
dowqward. In the cutting apparatus according to
Enmbodi nent 1 of the present invention, when the
scribing line is forned by the irradiation of the

l'aser beam andrhB8aineaY 59 Wher G t6-1GAQ1d rlqn\éaagrformed a
t he gl ass substrate can be bent downward pressi ng

t he AESSSNGT 9 bl ¢ 2282 She tarakdng rpak 34 b? [Péless@@aagalnSt

on tahe RS isig £Sicde o £PROY 1 866 sﬁbHSEabéegbl Uﬂeé‘nﬁ'igure 17).
qupst the gl.ass substrate 90. <Enbodi nent
F|g$§?

7>

=€ -aPOFERPBE AT Fysgﬁblﬁﬂg a8 d§cFarped bend
of @osuwan@y apparatus according to Enbodi nent 7. The
cutting apparatus according to Enbodinment 7 is 30
used for cutting a bonded gl ass substrate 91 for which
a pair of desst,rahesnd@zile beatiedn 42850f MO3GciHheing unit
cut t,i a . i EEN
o uSar o RRE Rl A Pl BIRES TR edyehfEbbtF sprayea
secmmpb@rpqmitowwhéchmwe (REeaY banrctblsxheapr@mnng force
gui dg i | fggsfﬁisﬂgﬂléfﬂyﬁé}ﬂnt 61, a second | ower
unit 62 an third lower unit 63. The first upper
unit 51, the second upper unit 52 and the third upper

unit 53 ar e whltha€he &ddL e waRRe i§Wkayed onto the vicinity

of the portions which are irradiated by a laser beam, the

MDO30

portions to be sprayed by the cooling water is bent downward.
Therefore, a vertical crack which is formed, from a lower
surface of the glass substrate 90, by the irradiation of
the laser beam and the spraying of the cooling water, extends
upward and reaches near the upper surface of the glass
substrate 90.

Next, the glass substrate 90 is cut in the same manner

as Embodiment 1.

According to the cutting apparatus according to
Embodiment 5, the wvertical crack formed right below the
scribing line reaches near the upper surface of the glass
substrate 90. Therefore, the glass substrate 90 is
positively cut after the breaking step which uses a roller

according to the present application.
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rail 12 so as to each separately slidable. The first

| ower 10 unit 61, the second |ower unit 62 and the

third lower unit. 63 are attached to the | ower guide

rail 13 so as to each be separately slidable. The

first upper unit 51 includes a8k essing roller 15 MD030
mechani sm 51a, a first auxiliary roller nmechani sm 51b

a substrate holding roller nechanism51lc and a second
auxiliary roller nechanism 51d. The pressing roller
mechani sm 51a has the sane structure as that for the
pressi ng rokEsbodameati » 32 in the first upper unit

30a according to Enbodi nent 3. 20 The first auxiliary

rol |l er mechani sm 51b has the same structure as the

first auxil iIaryheodb et imegEppesat 83 amcqridangottessmhgdiment 2

d t he _f t it .
Enbgdi hor pxesans dRERCR , iR S A AL tine e ormea
51coni $her gviaded slmé:tsm:atet 190 msegﬂimg:u&ﬁelerwhmhawgmiia a
Sla %@%s&%gt %1{%:‘] gatf roI xaersys:.r%lﬁré@oahf’ap' lgjahaspect to

TheP5G5s ani sm 51c has
samghst gdeaissr @l@sﬁﬁﬂ@dle Forig Heargfss it Wﬁlc‘n’@ the cutter

ro'bﬁreEEQ@%nhi%h4§e§§%%EdE89the gfﬁ?@dbﬁﬁgﬁrgteTﬁﬁ when the
secong auxi 1 ar [ er nechani sm51d is rovi ded

a sper@s&rw@sr%f% 3RRL 5 thethraaking BRAg ?8?9@63 lagainst

Mechgd Ylapld NMBdFLE0€50. tOIﬁhehEEeﬁﬁhﬁ@rr ohb@n the glass
mechani sm 51a. The SeCOHdéSUXI gﬁy roller mechani

S
510 S R & Aot S ATTEReR Jipe i H9 FSg1bed by the
auXichltdiet Fwdldear ﬂms:hma,smhélsbartic%l -cM¥B8Qcildtet below the
second upper uni t h S a str re.in whic t he
SecGrT PG LhRP R L8R CEH Riahs Rk Baghi 8t the glass
I NV efibad rate aoweritﬂmaihedugmm osub gt cod | MY Mha@wm\rard
52b, a laser 5 beamirradiating optical system 520 and
a notch formng cutter mechanism52d are provided in
this order fImoftheheuttiegofppamrtys afcaysbialy i Emgediment 1

of the present invention, when the scribing line is formed
by the irradiation of the laser beam and the spraying of
the cooling water, the glass substrate can be bent downward
by pressing the pressing roller 32a and the auxiliary roller
33a on the pressing side, provided in the breaking unit 30,

against the glass substrate 90.
<Embodiment 7>

Figure 18 is aview schematically showing a structure
of a cutting apparatus according to Embodiment 7.

The cutting apparatus according to Embodiment 7 is
used for cutting a bonded glass substrate 91 for which a

pair of substrates 90 is bonded.
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A third upper unit 53 includes a | aser beam cooling

10 water receiving section 53a has a simlar structure

to that for the second upper unit 30b according to

Enmbodi nent 3 does. The first lower unit 61 has a
structure in which the first &per unit 51 is MDO30
inverted in vertical and horizontal 15 directions. A

second auxiliary roller mechanism61d, a pressing

roll er mechani sm 6la, a substrate holdlagProll

mechani sm 67ReaRYtA1RG SPRARATYSrJCTRF grr§8h%:mb§rﬁiment 7
61binaradpeoui dpgeirnguide @adar ifrom tfiarsy dppefr tdreit 51, a

first auxiliar 0 anl mb51lb, 20 T ;

| ovspeitit beBer bt oty FERIR BeBed pBYe! Rl *Fofen ouice

secpadll pgwera uhirts ¥ Avwear anditng 1t,0 aEsbodndehowe8. ulit 62 and
anism 62 | aser beamirradiating

opt?chi g‘éygf)gﬁFGEB g Sga notch formng cutter

mechani sm 62d are 25 provided in this order fromthe

side of thegflrsl, LRNGEoUpILo L sNCAI ZebdRISIUEL Luni e 52

63 has a structure upper uni
| s andethedhird vpgeri el tds3 care @tt@hethéo khedupper guide

VWeL YN 5 £ HlsNEb Wl %éﬁ%t%@l&%&!ﬂl@ Wahel first lower

rece| Vi ngilsect on 63a. Figure 197 s a view for

i || usitablngthe wprend ilaver gpit GEB08pdofhenthifdtipger unit

appghahye a¢¢akdead tbo thebadwarnigub.ddlaiaaf 1y ,sd s to each
operation of the cutting apparatus according to

Enbbai feReT2t&LY| Sddd@Pd€Eribed with reference 5 to

Fi gure 19. Ascrlbl ng line is formed on a | ower gl ass
substrate

ed substr rder to form
scribing i ;J;Ee fﬁ'? tUPRGR Yhi %}%11 ?‘ %Fﬁs aG%r?SSl{'QQIOller
to AewBbhies BA3,t a0Firkt wuxdhl iiaryatroed lsmenegthamisndblb, a

f ace oQ:t:r:la r(]a Aoﬁé‘ﬁg%b?i@% md(aicrheacx{iﬁﬂ]SIG and a second auxiliary
roller mechanism 51d. The pressing roller mechanism 5l1la 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 51lb has the same
structure as the first auxiliary roller mechanism 33 on the
pressing side in the first upper unit 30a according to
Embodiment 3. The substrate holding roller mechanism 5lc
is provided between the pressing roller mechanism 5la and
the first auxiliary roller mechanism 51b. The substrate
holding roller mechanism 51c has the same structure as that
for the substrate holding roller mechanism 45 according to
Embodiment 3. The second auxiliary roller mechanism 514 is
provided on a side opposite to the substrate holding roller
mechanism 51c with respect to the pressing roller mechanism
5la. The second auxiliary roller mechanism 51d has the same
structure as that for the first auxiliary roller mechanism
51b.
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(see Figure 19(a)), and thereafter, the scribing |line

is fornmed on the | ower glass substrate by using the

second |l ower wunit 62 and the third upper unit 53.

This method of formng a scribing line is the same as

the method of fornming a scribi®g 15 Iine on the gl ass MP030
substrate 90 according to Enbodi nent 3. Next, first,

the third Iower unit 53 in the upper wunit 50 is slid

to a waiting position which is a side of an end f ace
portion in a scribing direction (see Figure 19 (b)) ,

20bt he scr i'fglilé‘gséé&?d 'hlfpﬁé%f w52 adippetrgictssre in which
substrate y using the second uppe nit B2 i .

upptie gacenddloNer W 1 APRAGPITAS TR #f“b@élﬂ‘?“trﬁwéegs inverted
| oneg AIRjdribiaillisemtiond Aaf cboLihggneckanisnrGehi e laser
is the sane as the nmethod of formg cri bi k

on BREm AT LGH8 T hoes ta8 ek d g uct prhi g cutter
secrBehapRSh 5Pdtabd psowldedtin achis derdsr throm Hirel side of
upper unit gs of a maLEigg position which is a side

of EReechdTFLcBPBSFt PBA%i R*the scribing direction, the
second lower unit 62 is slid to a side of the third

| ower 30 un {03 Pl 3e¥ahh | PP ARGl fAsd S ek boling
of an end face porP on Irn the scribing direction &see

Fi gwatet U eyeivime seddtisn Ggpehasm sigllaggstREctprg; to that

| owg rﬂé s@éoﬁﬁﬂ&ﬁ?eﬁﬁﬁ&‘t P @coda 1ndet s @ ddiMnt 3 does .

the tirst auxilrary roller mechanism- 88 MD030 51b,
the substrate holding roller nmechani sm51c, the
pressing rehkefi f@Pehamieruhie entaishe stanmidire in which the

auxiliary roller _nmechanism51ld respectively,o0 e .

t he£4&66nHPREX| PREY T 315 éPveﬁg%aﬁFsYr?’é‘ig‘?X% e Horizontal

preggi-Bgtiohlser Wechadngm fiibeilidey Srelbetr aeehholigm$ld, a

roll er mechani sm 61c d the first 4]

necB§RF§%P@1E°&ﬁ8ra?%g§P§65We§%%Ct?V%#@éé%%%%é%?g%fé%_rOller

t hemeendad saulsdicr and aTld rfsitr stuxipgp@rumalisyr mechanism 61b
are provided in this order fromthe side of the first auxiliary

roller mechanism 51b.

The secohd lower unit 62 has a similar structure to
that for the second lower unit 40b according to Embodiment
3. Acoolingmechanismé62d, a laser beam irradiatingoptical
system 62c¢ and a notch forming cutter mechanism 624 are

provided in this order from the side of the first lower unit

61.

The third lower unit 63 has a structure in which the
third upper unit 53 is inverted in a vertical direction.
The third lower unit 63 includes a laser beam/cooling water

receiving section 63a.

Figure 19 is a view for illustrating an operation
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and the first lower unit 61 are slid in

synchroni zation along the scribing line in the

scribing direction. 10 According to Enbodi ment 7 of

the present invention, when both sides of the

scribing line formed on the up®dr - gl ass substrate of MDO030
t he bonded gl ass substrate 91 is pressed by the

pressing roller nechanism6la through the | ower glass

15 substrate, the upper glass substrate is cut_al on

t heocthei syttinge aDRAEE NGt ROSAEEINE §hErReGHeRt 7.
line formed on the |ower glass substrate are pressed

by the pressing roller mechanism5l1a through the

upper gl assHewBafitate, thaeoPahatiog aEstRe syt bty ypparatus

cut 28R ihle tCEhbbAtmdhfer WU Ber gBEeriBBavhethtfeference
upper gl ass substrate and the | ower gl ass substrate

areteu FQPHE B&nded substrate is pi nched between the
second auxiliary roller nechanism51d and the first
auxiliary roller

a scribing ﬁo%??*%hnggﬁ%%gsgéé)ﬁrﬁ‘%%%nggrteoic%lqroﬁiggg Slostrate
Thepef alrtﬁonMrslﬂmﬂraﬁe 1 h@&nserdbingo Forn tbe sarihéng line,
upper. ass, s trate t I | . -

VPP haSE S UNIE 8,80 e g OlETe 085 o HERUER! Sosscion.
i s pihdedntedtsisioke af aprmmetEssappritdoseiniassridtingdirection
on ?%%I% @ﬁr Ljﬁq 1%*&%)@0,”%%% éa@f :E,o tti'?e @&!‘P@ing’oline is

Fur thernore, e “cut’ ‘'upper gl ass substrate and the
cut flogwed gh dhe bower gdias peebehratRPHYRdEY Tpsecangd lower

fr o@nitfeagie%gd z:.r&]l%(:?hif& dpgest vaWt bBar yri04 hifthod of forming

mechani sm 5 ind the second auxiliary roller . o
mec BePCEHP 514 LAdedt ¢ hbefireas - theome thpd 5 SopRipg@escribing

As dasfd idhednabgyasst Bepbended subateatr@ihg to Embodiment 3.
efficiently cut by using the cutting apparatus

according 5 to Embodinent 7. According to the cutting
appar at us ofndwHjodiirert, The third lower unit 53 in the upper

unit 50 is slid to a waiting position which is a side of
anend faceportioninascribingdirection (seeFigure 19(b)).
the scribing line is formed on the upper glass substrate
by using the second upper unit 52 in the upper unit 50 and
the third lower unit 63 in the lower unit 60. This method
of forming a scribing line is the same as the method of forming

a scribing line on the lower glass substrate.

Next, while the second upper unit 52 is slid to a
side of the third upper unit 53 of a waiting position which
is a side of an end face portion in the scribing direction,
the second lower unit 62 is slid to a side of the third lower
unit 63 of a waiting position which is a side of an end face
portion in the scribing direction (see Figure 19(c)). The
first upper unit 51 and the first lower unit 61 oppose each

other. Atthesametime, thefirstauxiliaryrollermechanism
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a pressing force upon a second surface of the bonded
substrate, which opposes a first surface of the

bonded substrate, is 10 novable along the scribing

line formed on the first surface of the bonded

substrate while the first surf@Be-of the bonded MDO30
substrate is held. In this manner, while the pressing

force is noved along the scribing line fornmed on the

first surface of the bonded substrate, a pressin

f orSEb wirhless uivs t et sbodAing T olierapechani fi Schdele pressing

SUbSt Subﬂg&{gﬁ%ﬁ}ﬁsgi the?nci' l:t%te stebrge éi:fxitih%ry roller

bond@ erefore, bendi ng nmoment  whi
i s yecieant sul SAHaTe SHRS e i ﬂgpw%hﬁssqca%@u’éhl%ﬂﬁl’ roller

fi rrﬁ%I ve{liéﬁe 6dfa ! hendopded sSwRst Fél PeANtheWhiatiism 61a, the

posi extends a vertical crack, extend f
theswbstaateohalbinm FPidere Rechantsmy 144 nAREnctle irst

di r g6k 9Dapdy EBElQQnﬂédhaﬁmbﬁﬁ sabeandnamer klso tde«spectlvely

brittle substrate to cyt th bond b rals

<En%@ﬂpﬁ§ﬁﬁd§¥’f§eFP§BH q?itﬁaf?bnﬁﬂbleﬁ?ghoﬂpﬁer.unlt >1

FS; rﬂﬁglﬁgfé QifsbleﬂJ@mgnmnlﬁB ase st an&i,ymdziu@'lynath:g along
ovided in the _cuttin ar C

Eroba mEnE 1BIEP LhEeprBethE SeartrRs Elr s e

structure for the cuttlng appar at us accordlng to

Enbodi nent he s for
except thachﬂga Ft@r%@%&%?‘g“&s?é’c’fg?g%ﬁ@%né invention,

EnbeHenebbt8 ssdes90f- tREOSCTiRNgr ddRkiend orfiad o3p the, upper
the gggsl %‘9‘%%? ?t&ts tg@ m&gﬂrﬁﬁssg'sumaace 91 is pressed

scr Ppi ng orme | ass substrate

pr ebyi e @ne@lsu@.g gﬂalgr@mq@n%gllat 3:?)@ ilower glass

;3? gggltanhﬁé W@%@\g?rgﬁﬁsﬁﬂﬁﬂrmmsﬁm appey the scribing
line. When both sides of the scribing line formed on the
lower glass substrate are pressed by the pressing roller
mechanism 5la through the upper glass substrate, the lower
glass substrate is cut along the scribing line. Furthermore,
when the upper glass substrate and the lower glass substrate
are cut, the bonded substrate is pinched between the second
auxiliaryroller mechanism 51d and the first auxiliaryroller
mechanism 61b at a portion ahead of a scribing position in
the scribingdirection. Therefore, wheneach of the scribing
lines on the upper glass substrate and the lower glass
substrate is broken, occurrence of chippings, 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
cut lower glass substrate prevent the bonded substrate from
bending since the first auxiliary roller mechanism 51b and
the second auxiliary roller mechanism 61d hold the bonded
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along a line to be cut (line to be scribed). Thereby,

a scribing line is fornmed on the glass substrate 90

along the line to be cut (line to be scribed). 10 At

the same tinme, the first lower unit 40a is slid bel ow

a pressing roller 32a in the-bB&aking unit 30 which MDO30
is positioned at the end face position of the scribing

line, so that the pressing roller 32a and a substrate

hol ding roller 15 45a oppose each other with the gl ass
subsupgteade. therebetween. Wiile the pressing roller

32a and the substrate holding roller 45a are

contacted to the glass substrate, 20 a first auxilia2¥ .
roller 33a BA t&RSPFEREINPARYR: anthe RARYIRA substrdte is

auxpekaky eh@heEut78yaii8 ihgsRaet icvweltd ngoRippeiret s ddtrding
gl ass _substrate 90 and the second auxiliary roller on
t hetPr EBBPAdMedtdd -and a first auxiliary roller 46a

$Le Lespictively contacted to the glass substrate 90.

e breaking units 30 25 and e first | it. 4

are slid inggﬁﬂEﬂFBHH¥b?P8n°uﬁﬂl?ﬂEﬁgﬁﬁﬁﬁgﬁé&@?#%R°8i&?nt 7

d!ra%%by%&&yﬁ?fme&pbhmsﬁpaﬁdeurfanedﬂth@bbaﬂeﬂh&ﬂstrate,

tip a ccordin 0 odi ' ]Fgggﬁ :

'S WB&SH °§B°§F3ng %h%g£2$€%$%§é|$%é&&%ﬂﬁéﬁ%%%qﬂ% di ng er 18

neansvabdet akopy edsi Bgribing bppestoweeh agt bbe Hirst gurface
bl 6 B%ﬁh@?t&béibleé@@%hb\ﬁ%nt]?@%iwﬂ SuPraEEId¥ Bfle bonded

neans forns a [ ng

br
formng scribing ne on a scri bi
| i neubstmwiaitg L% hledde oIntihdipmppnes . -wipijle thygoppessing force

su bi%rl%@e%gigarn%f PhE s & ST P19 eSEEPMAA R thleCfkt 8H surface
step on the brittle substrate are approxi mately

si Mokt ERbealed Y brakel, aRTRS$EREEOTAS WRTEE on the second
cut g atkeRff Ghd NSordHdd t4€bsEHREET RhEchabpP®ses the first
redg(l:l?:%'aceofthebondedsubstrate. Therefore, abendingmoment
which is generated when the scribing line is formed on the
first surface of the bonded substrate and which positively
extends a vertical crack extending from the surface of the
first surface in the thickness direction of the bonded
substrate can work on the brittle substrate to cut the bonded

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 the present

invention.

The structure for the cutting apparatus according
to Embodiment 8 is the same as that for Embodiment 4 except

that the cutting apparatus according to Embodiment 8 uses
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I'n Enbodinents 1 to 8 of the present invention, when

a scribing line is forned on a glass substrate, the

gl ass substrate is vibrated such that a vertica

crack which constitutes the scribing line readily

extends. 10 The first auxiliar3%roller nechani sm 33 onMP030
the pressing side and the second auxiliary roller
mechani sm 34 on the pressing side, the first

auxiliary roller nechanisns 46, 51b, 61b and the

secorel tE&?FiRg yorbEs e?0 nechani sms 47, 15 51c, 61lc can

be omtted as appropriate according to the thickness

and di nension of a glass substrate 90 [ s
i nt ended t othetHf FKERELNG %%%%??%%ﬁ a g@é?g§%§eBFegén¥hen a

i NVEREiOtnd L id0 ikl Fusiheat@d dbglassngubstiatecd0, a pressing

enbodi ments of the present.ipventd [

o GSRhLST A G LB BRe Pt FEcoF e oo rands P oo e
It hsaupeeasé@odpshathéeheppenpsunfacheangr ébendover surface
invention_is.only cons e t 0 f Clpa

It °ﬁﬁd8ri%88d¥?h§§ %Hgsglgéflng%%he?ﬁgl§$pﬁbaﬁﬁb$bby' *
ar rs%fighgt;me iisvEnrmed of the SdaisPaFeRetEasFeIPARPY the
on CL.LpLi,en t e & pe@yenti on and
con%%ﬁeggﬁepglé?gcﬁ%?églEskﬁgm%ggggbf?on1the

description of the specific preferred enbodinents of

Egﬁt g;fsenﬁAkﬂM@@t%ﬂ% tlitmbéi,_s. twedes $k@odowbat unibedoa is slid
S O e paten ubli catjons, the publishe .
appb?éaWiénBr%ﬁﬁl?%érﬂ%ﬁﬁﬁe%?% %ﬁtéhFiQF?#kQ?ﬁeﬁﬁ£ﬁzﬁ% which
Speii!sfﬁféit%h%@%i ﬁhée;hcﬁsabef%asgmmmaﬂ theesgrigbng line,

application and are incoyporated by._r ks
R R e
bri yshe sybskeat eacht totigesyswith anthe a dkdgs | esubstrate 90
substrat%ﬁguttlng nmet hod of the present invention, 5 a

pr e$8PEEPLGVEEMpon a second surface of a brittle
substrat e,

While the pressing roller 32a and the substrate
holding roller 45a are contacted to the glass substrate,
a first auxiliary roller 33a on the pressing side and a second
auxiliary rollex 47a are respectively contacted to the glass
substrate 90 and the second auxiliary roller on the pressing
side and a first auxiliary roller 46a are respectively
contacted to the glass substrate 90. The breaking units 30
and the first lower unit 40a are slid in synchronization

inthesamedirectidn(+Xdirection)asthescribingdirection

by cutter wheel tip 48a.

AccordingtoEmbodimentB,thepressingmeansismoved
along the scribing line while the holding means and the
pressing means oppose each other with a brittle substrate
therebetween and while a scribing forming means forms a

scribinglineonascribingline forming surface of thebrittle
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whi ch opposes a first surface of the brittle

substrate, is noved along the scribing Iine forned on

the first surface of the brittle substrate while the

first surface of the brittle substrate is held. In

this manner, while the pressindlforce 10 i s noved MD030
along the scribing line formed on the first surface

of the brittle substrate, the pressing force can work

on the second surfage of the brittle substrat

oppSYLStIALE -1 | TRETSHPT Ge e GTCH HE 1 St 2 Q&bgf?Eﬁiﬁlng step
Theobaf @nhe, bmtbf@ohmtgsmﬁatarmmrmmaue@ \s ientleredseously
a vertical crack 15 ext dln fr e _SCr

' BRETPAMEEnoSae & FERRTbN LAt PR AFab Hop HiE nrseeae
on tlhbshratel eanubst retdemded .cut t he brittle

substrate. A conbination of a holding neans and a

pressuring 20 nmeans can accurately cut a brittle
substrat e odnEnipritiotestbsit tat®ofhihe ptrhs epdtbtpvention, when

fi |
ol Pep o23bgal 1ing) La\BEEeq’ 8) £lqRis bR AT I Fre glass
cut siibg typdeerhsconerated: Sﬂcbcmm@ﬁu?fﬂﬁﬁfaﬁﬁé crack which

| nclopgisRd ta 36! ikhleN@ driftE ng® 1HiQHeTireG RN St &ndHr M ng
a scribing line on a first surf ace of a brittle

substrate; and a breaking apparatus for breaking the
brittle sulpsbr #ia-d oagkxiheasgr rbilngrl int-haMEdei B3 on the

t he breaklng a ara ncl udes a first

ConPRGRRIRG FLdR T hi B prESLIAGYS 5P LT s taniom 34

fseca&idtrw rﬁxfﬁses 1efg E;liﬁegrt]hé :ﬁmﬁganmuea@ppﬁmn@r treeshanisms
i rst t ritt suhst.rate

ser AengLbr A Bnal e e i€ AT aty 5PLERE AfFhppiems a7,

subsubatﬁncsdaﬂcbeJdmiitédbastapprepb$atataccwmﬂmmg to the

SySE%EEi%%%EdBB% ﬁgﬂgﬂyfgn of a glass substrate 90 which is

intended to be broken.

As described above, the present invention is
illustrated by using preferred embodiments of the present
invention. However, the present invention is not limited
to the embodiments. It is understood that the scope of the
present invention is only construed by the scope of the claim.
It is understood that those skilled in the art can arrive
ataninventionof anequivalent scopebasedon the description
of the present invention and common general technical
knowledge from the description of the specific preferred
embodiments of the present invention. It is understood that
the contents of the patent publications, the published
applications and the documents cited in the present
specification, and cited as references for the present

application and are incorporated by reference herein.
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1, wherein the breaking apparatus further conprises: a
pressi ng neans for pressing the second surface of the
brittle substrate; and a first holding nmeans f or

hol ding the first surf ace 20 of the brittle
substrate, wherein the first~ p?333|ng control l'ing
means controls the pressing neans such that the
pressi ng neans noves along the scribing line while

each ot ner wi (h CholRpDSTRGAL APRRERPIEITE ™" OPPOse

therebetween. 3. A brittle substrate cutting system
according to claim fd

control | i nggﬁ%gﬁél%%zﬁor\éf% * ﬁlé @?gsg{xﬁa;teﬁ%gﬁg&ﬁg gystem and
t haa umetudreesabagraeansmtﬂngsmaltbng oBheteregenbiimyention,
l'ine. ADb t ]

to BERe Y hEe SRR BB e e AL CURLBL B ERD Dutltrate
94 wihDBBOopposebrd titilus ts ghsfageeo€uthe Rirkikliefubstrate, 1is
accﬁggéﬁgagggﬁl %K%rs&lmé e {hd %ﬁﬁé‘@%rﬂ&ﬁ@m&dts sharface

conveyor ttle substrate cutting syste

accgquhﬁgbltbttl%tsﬁbsgrawﬁéﬂhélﬁ thef hreESUTF IRsns tPs brittle

beaghggtrgte&QBbtﬂil e §Hh:51'f:|.rsaﬁ18nﬁé§:t,|vFIgL.'Eé’$:h@Ti)re551ng force
accor to claim 2, wherein . a groove, sec

on
for hEMQTEE R OB ERE PRI 16Pe TR PRACT %b p?’e’é%’? gy rtace
meapg ¢aesbRettientabktniattle , athbn@reeﬁlm@efkﬂﬁmﬁutan work on
surface of the brlttle st r.at e
t hetBEr PBFARY| FRET2ES R €§?t9 %F%str {F%%I Rﬁ%‘ﬁgoPposes
Systam ﬂﬁ:eetdsﬁgfaoecbﬂu nhe Bt t kmeswh st take br ddlgurfore, a
appar at.us furt

conPPBA g™ Sﬁé EP%% I$éf§ﬁgg#|rs? ?uﬁ%ft%fal crack
rreaaxtemdlintghﬁrom itehe‘ spmbholgdlhlge e ibenpvbekaegpglirection

theof the substrate, can work on the brittle substrate to cut

MD0O30

the brittle substrate.

A combination of a holding means and a pressuring
means can accurately cut a brittle substrate or a bonded
substrate while the substrate is firmly held by a six-wheel

roller or an eight-wheel roller.
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scribing line while the first holding neans and the

pressi ng neans oppose each other with the brittle
substrate 20 therebetween. 9. A brittle substrate

cutting systemaccording to claim 8, wherein the

first holding controlling nmeans?tontrols the first MD030
hol di ng nmeans such that the first holding neans rolls

25 along the scribing line. 10. A brittle substrate

cutting systemaccording to 8h§¥Hh 9, wherein the

hol ding nmeans is a roller. S\ brittle substrate
cutting systemaccording to claim 9, wherein the

oot sk TSRS DurS et Gond SRt LS BBRLERS
wherei n the ahoéadwiiglmgaagplasaau!seamm]g;dﬂmg A lmdaditdimmg line
SUb%I ﬁi%f“gghggféy?%%i%?gg%ne it.rpg :191'enbn8a first surface

reln-acgroove sectioni |n f
hoI difn@ hmdﬁslesmbsﬂmtetheaﬁdrst hol di ng maans does

not cont act V\M.Qaf{jjﬁ S Gl Uk én%orl“?réoalpiﬁgt lthe brittile

substrate cuttln en1 ccording to clai m
mheﬁ@%ﬁﬂ@é%&it@%fthmécgﬁms&m¢on fornmed in the

10 first hOWQéﬂlﬂH%ﬂﬁé'§ré§i9§§ Epﬁﬁrhmﬁ% Afhdiffles a first
pressing neans. 15. A brittle substrate cutting system

acc @SN Ccepirml 12ng ks f AhBOFABgs? RF Sfssd force upon
f ur tahee cepaMUSEc A oFeE9O brifta1d sgbaeaaaeamb@sirt@ Rthe first

a1 e G (B B TehS IR TP R L a1 178 seFfblda 1ine

subsitriatee thieh€isetoBdrifalce o§ tRanbrandlehsubbirdte is held.
hol di ng means being arranged in the first direction
from the pressing neans, and the breaki ng apparatus
fur 2he Goniprtilse $uwbsserdrel cting dygteomeodrdimgg to claim

R
a.pressinglneans for pressing the second surface of

the brittle substrate; and
| a first holding means for holding the first surface

of the brittle substrate,

wherein the first pressing controlling means
controls the pressing means such that the pressing means
moves along the scribing line while the first holding means
and the pressing means oppose each other with the brittle

substrate therebetween.

3. A brittle substrate cutting system according to claim
2, wherein the first pressing controlling means controls
the pressing means such that the pressing means rolls along

the scribing line.

4, A brittle substrate cutting system according to claim

3, wherein the pressing means is a roller.
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surface along the scribing |line while the second

hol ding neans holds the brittle substrate, and

controlling the third holding neans such that the

third hol di ng nmeans noves on 25 the second surface

al ong the scribing line whilé e third hol di ng means MP030
holds the brittle substrate. 16. A brittle substrate

cutting systemaccording to claim 15, wherein the

second hol ding controlling nmeans controls 30 the

second hol di ng neans such that the first hol di ng nmeans
and5t.ha deddnd ehaluthisrigrarteams tritney sty st g edstardingdto claim

speed .he C | dj taol|i

contr o BSERA™ e LSt oy Hesies ehh TR (i
hol di ng nmeans and the - 96 - MD030 pressi ng neans nove

at the,p rm d iy ' .
Teatd AndERe P eRd s g g Aysialf dbdid o clain
wi t B .t Wbelneiint [thes piressding e@nsbedsvaerhed Uy . A

brittle substrate cutting systemaccording to claim

2, wherein the pressing neans further conprises_a

foufth® REliditdg seRssTate £uhtimy woIsheny areading to claim
MOV i2NOwRELBEN 4 RF-cDVd BEBEibhNes ifbimdd iinSthdi pLEE50Ag means
and for holding the brittle substrate, the fourth, ]

hol MY fbahs tBRIPTRESENE MEANE0IRSF di R FRRR_Chethih & line
arr ppgetel Bedohid SLirfAReORIFOTHeL Urd il sibsSirate, the line

direction fr t he SSi means. 18. A brittle
sub&PPRsAng, Hien G Ado@Sdi ng to claim 1,

wherein the scribing line form ng nmeans conprises a

| asgr 15, beam.irradiati f i1 adj at i ng. .
2587 BoRSATue LR TRy rdddf Iy co otasm
subgtreberehd the bykakjngeappardtos fpoiheny comprises a first
VI Ch.1lI . .

{ o HRR AR REEPRLLABihctle ERE {oCRS1BU) 9RPesbb notaing
i rr A¢Raseuddy that |therfbeah helddrd: Mpgnsedieyesy@long the

1|9- siblibly 158 RENR EnEU £} nSY3tie ME&RE U the pressing
¢ ahggns oppose each other with the brittle substrate

therebetween.

9. A brittle substrate cutting system according to claim
8, wherein the first holding controlling means controls the
first holding means such that the first holding means rolls

along the scribing line.

10. A brittle substrate cutting system according to claim

9, wherein the holding means is a roller.

11. A brittle substrate cutting system according to claim

9, wherein the holding means is a conveyor.

12, A brittle substrate cutting system according to claim
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18, wherein the cooling nmeans is a cooling nozzle, and
the cooling nozzle cools the vicinity of the portions
where the |laser beamis irradiated by spraying a
cooling nmediumon 25 the first surface of the brittle
substrate. 20. A brittle substPat € cutting system
according to claim 19, conprising a | aser
bearicooling nediun1receiving section f or receiving
at | east one of er bean1|rrad| t ed 30 the

| asér BESRPIPr 55‘1 ?\ &@5 ATE2ERd thé o (ﬂrq}g/? medi um
sprayed by the cooling nozzle. 21. A brittle substrate
cutting,syst accordi 0

whetdrn HE FRad, SRRERPELE o HEELY, sRf el Reloging to claim
Secsi, OWhereleraamt@om@caIJeiry ifs Sprmed pnetbenélrst holding
nmeans. b I u t

accglﬁ?"nﬁg Stu?hclrtga% etél%lg,ﬁ'g\ﬁh%e?lgflnl&t e%coo [ (r:désensoznz?te contact
i s moxabltbealsemg biimg ddmiebing line. 23. A brittle

substrate cutting systemaccording to claim 18,

wherein the scribing line formng nmeans further | ,
conpri.sdsbrdtileosuRstEriPnguUELLPEr SHEERRNRSHPFEINg to claim

for Ai3ngyRepaliahtdk ﬁld%habflﬂﬂep@ﬁbe@ns@étiQﬁnf@ﬁméﬂeln the
scribing I'ine on the first surface of

S UbSiERkRo BH nAMBAT e S LSEBSE (VD EORH TRy 2refe Lng means

accordlng to claim 15 23, wherein the notch formng

cutter h t [ bl h_the.l .

CU IERRTAT Lo B BB M AL DEGh A5 o cas

kZJBI t2t,| eyheutadinr a:lrr]m gﬁetsbmgugsymaam doooridmgeenpcisésna second
, ereln t

20 Bt Aol 36 D0 B LY T8 dEeEe] Sfbving aton

ac C arheh BgrublnbaimneZSQ mhbn@twdﬂngqmm¥Eﬁﬂﬂsfar holding the

dls%rﬁnﬂﬁ%gs%%kﬁﬁ£nﬁpe%h %@conﬁnﬁoidghadﬁeﬁﬁﬁthﬁﬁ tBe third

an outér circunferenti al
holding means being arranged in the first direction from

MDO0O30

the pressing means, and

the breaking apparatus further comprises a second
holdingcontrollingmeansforcontrollingthesecondholding
means such that the second holding means moves on the first
surface along the scribing line while the second holding
means holds the brittle substrate, and controlling the third
holding means such that the third holding means moves on
the second surface along the scribing line while the third

holding means holds the brittle substrate.

16. A brittle substrate cutting system according to claim
15, wherein the second holding controlling means controls
the second holding means such that the first holding means
and the second holding means move at a predetermined speed
and the second holding controlling means controls the third
holding means such that the third holding means and the
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25 edge of the cutter wheel tip. 27. Abrittle
substrate cutting systemaccording to claim 26,
wherein a plurality of recessed portions are forned in
a bl ade edge ridge portion of the bl ade portion with a
30 predeterm ned di stance. 28. A Brittle substrate
cutting systemaccording to claim 25, wherein the
cutter i's anabIe separately fromthe pressing - 98 -

nmeans britt bst r at

odore R nesas roke BheorRF oBrRACFertihend sBERE Phile the
cgnéé@dr)]ﬂtd Mm@ IEarsmeantraid thet ttlelpdésﬁtdlglgm)angsmse each
that, t he S I
un; PEAER T R S ERR PEERE o K Bo Rl chipebERet | o°
OEposg each other with the brittle substrate
t herebe f

S H LG S04 E-LE8 LML 08 AR PAS clain
br | m | eheg@isubberpressing mepnst EnEthels CORPE 1668t |an§°urth
Sy sh & 25§ %hdAR8 Eﬁdchafﬂktﬂ h&@@&ﬁbnmbﬁﬁsszthBﬁlng along

appar at us conprises a scri I ne orm ng neans
f or bhegsentb ey i Bingy 40 ﬁeféﬁsgh‘@??%%o%a’é‘gr#%é‘o&fdlng the

theppfttikbesgvbetapte W‘i’é'ﬁoﬁ:h@’nfhdﬁdlﬁgﬂtﬂ@&es aa thee £ifth
brittle substrate is held, g reaki n ar at
f urbARALESRARE Bedng BEEPRGEOTLA R SHEPCITLONSPREOFRES to the

secpngdssuai 266t 0PAOSIFBE the brestsmsgunfeam of the

brittle substrate. 20 31. A brittle substrate cutting
system according to claim 1, wherein the brittle
sub$8taAebetalbomm@ﬂtsmbet¢umtnngwnystnmuagpqnﬂiﬁgmyo claim

subg! ! bg SCérPtm Y BbURLEATSE Sk sRh a laser
s fhers s ey

MDO30

ScCri nmea S
Scrbbamgltrmélahlagfm¢ans for 1rrad1at1ng a laser beam on the

first surface of the brittle substrate and a cooling means
for cooling the vicinity of the portions of the first surface
of the brittle substrate where the laser beam is irradiated

by the laser beam irradiating means.

19. A brittle substrate cutting system according to claim
18, wherein the cooling means is a cooling nozzle, and the
cooling nozzle cools the vicinity of the portions where the
laser beam is irradiated by spraying a cooling medium on

the first surface of the brittle substrate.

20. A brittle substrate cutting system according to claim
19, comprising a laser beam/cooling medium receiving section
for receiving at least one of the laser beam irradiated by
the laser beam irradiating means and the cooling medium

sprayed by the cooling nozzle.

21. A brittle substrate cutting system according to claim
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surface of the bonded substrate and a second scri bing

line formng nmeans for formng a second scribing line

on a second surface of the bonded substrate opposing

the first surface of the bonded substrate, 30 the

br eaki ng appar atus breaks the Bdnded substrate al ong MP030
the first scribing line fornmed on the first surface

of the bonded substrate by the first scribing line

form.n means .and_breaks the bonded sulstrate al on .

{ he2DedihiESLagHE 1B5SH AT L {1 B R EE ALY RBY section
secoBdmsyabaee sefpadatdlgndadm dihes tprsdses ayg triesarsecond
scribing line form ng nmeans, and the first pressing

control ling means noves a pressing force upon the

secard aubtateélef sthetbatndeduttbsyrsysteppascogdingtbe claim

fir surface of t bst.r t ;
scr LB ER T Ren aptd BopRanp o e ThEvEh 2P qif thg soribing
subdtinate is held. 32. A brittle substrate cutting

system according to claim 1, wherein the breaking

apparatus conprises: 10 a first bonded substrate .
pre2si-nd heansleosuppésatagecuthéngi s¥stenraaeerdingnio claim

bondgd (s {19t Re TrSIRAGIY DO FI I WYThE 24 & £RF@BS Wbmprises
meansfor pressing the second surface of the bonded

subdt pateh Horpiig sYhYey BepRepriF® RBFdfAYmABEN3 Rofch at a

hol dicRgtihy pHeitibhtosHdmaaOtnthecbopidrd BubsohatRe first
a second bonded substrate hol ding nmeans for hol di ng
t heSYEEBRE S e PFL Y ﬁﬂﬂﬁﬁf%ﬁﬁﬁtrate; a first

controlling nmeans for the pressing neans for

I Ling.th bonded, subst r at i ng. _
Soche%og' PRt tircsaBRSRAtR RasEE A0k Eel' £PCRERHTBES craim
neags , nmvease b dihg hdech ificgimisyy cbtbgrimewhadidre ishientegrally

fir ggggggggfﬁgﬁﬁgfé&r baldi N IRADS: A0 the § s ;ea@ cooling

bon € pressing neans Oppose” eac
w t reahs .bonded substrate therebetween;

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 a blade portion is formed in an outer circumferential

edge of the cutter wheel tip.

27. A brittle substrate cutting system according to claim
26, wherein a plurality of recessed portions are formed in
a blade edge ridge portion of the blade portion with a

predetermined distance.

28. A brittle substrate cutting system according to claim

25, wherein the cutter ismovable separately fromthe pressing



10

15

20

25

30

and 25 a second controlling neans for the pressing

means for controlling the first bonded substrate

pressing neans such that the first bonded substrate
pressing neans noves along the second scribing line

whil e the second bonded substP8te hol ding neans and MD030
the first bonded substrate 30 pressing neans oppose

each other with the bonded substrate therebetween.

33. Abrittle substrate cutting systemaccording to

cl dne@ns3100 - MDO30 5 32, wherein the first

controlling neans for the pressing neans controls the

second bonded substrate pres h th

S R Ed, PSS B SR TR SR LA craim
thezfiﬁﬁérfﬁﬁibhégfifﬁe paagsihg seaamdlddmig olelansy controls
means for e pressin ntrols, t. '

bontRe RRAFRST E‘eﬁpésg}lggaﬂ%%%%’sugﬁef hssll?l% %ﬁéﬁ%i“r‘%‘{es along
bonﬁtleg Subsbﬁ.ﬁgelnnesmhig.mﬁares fotss hbddgnghmeans and the
secon scrlbl ne.

cut RTRF° §9§f% acggpgﬁe e% cﬁggﬁékééﬁlmhgﬁ%EfFE?F substrate
fi rshebeheledeenbmd whelprﬁsﬁssnglhéagslhlhﬂ forpd ngemeans forms
bonfigd SUBSHIALE PLESSHRY LIRANEIALE WHletice Jb. the brittle

bri e SSUbStT &t € ting systen1accord|ng to claim

15 8@bswuhatein the pressing neans i s a conveyor. 36. A
brittle substrate cutting systemaccording to claim
33, wherein the pressing neans is a beari

ing. 20 37. A
bri 80+ eAshbbtEheeS@REEFARS s%‘f%m%c%ib?ﬁ?'ﬂggcf%m&?la‘?% to claim

32, 1 Wi &t &l 1 el §&rﬂb§2ﬂgea§;ﬁﬁaﬂms iconfpar i bnso*::hf.blng line
second bonded substrate’ presihﬁgsneans sugg_that t

secbAEMpBAIBEANS ST APE™PPEs CEAPS I O b e first
congaekavkt Bfathenbrmmtlteheusectmesmﬁiacee tife tigst surface

bonded, subst [
o% tﬁe % %Eﬁe su s%%% pgoﬂéﬁﬁ,
the breaking apparatus further comprises a pressing
means for pressing the second surface opposing the first

surface of the brittle substrate.

31. A brittle substrate cutting system according to claim
1, wherein the brittle substrate is a bonded substrate
obtained by bonding substrates,

the scribing apparatus comprises a first scribing
forming means for forming a first scribing line on a first
surface of the bonded substrate and a second scribing line
forming means for forming a second scribing line on a second
surface of the bonded substrate opposing the first surface
of the bonded substrate,

the breaking apparatus breaks the bonded substrate
along the first scribing line formed on the first surface
of the bonded substrate by the first scribing line forming
means and breaks the bonded substrate along the second
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25 the first scribing line, and a second groove

section is formed in the first bonded substrate

pressing neans such that the first bonded substrate
pressi ng neans does not contact with a line on the

first surface of the bonded-sdfstrate, the line MDO30
opposi ng the second 30 scribing line. 38. Abrittle
substrate cutting systemaccording to claim 32,

wher ei n_the breaking apparatus further conprises

firgeribipg lipeo30TEER: PBI thRy SeEMS sWfade %%i}?%gbmded

neaﬁﬁbEthtéoﬂyrthl@&cbh@ daﬁmﬂldyﬂﬂhﬁéSﬁﬂrMﬂﬁgemeans and
hol di ng means such that th flr t.Lgon ed substr

hol di ng neah&® ﬁﬁﬁé§€ﬂ?ﬁiﬁ?%8°? F§ §8ﬂWﬁqﬁfm?Vﬁﬁapre551n9
WMiEerbbmﬁdﬁﬁhebeﬁﬂﬂdEﬂﬁﬁﬁ¢@bﬁﬂmdhbm@e@sabstaﬂﬁadp2051ng

d d b
S SR DU L BB W IR Bl oo

secmmdemlaltha@lmamxrffame ofiedheobondgd st fate is held.
controlling the second bonded substrate hol di ng neans

such that the second bonded substrate hol di ng neans

nmoves . amobgltmlehsubetunuescutblng $Yﬂbemha¢@or@eng to claim

S€ec ndwﬂ%%%i% %%g§%&%%%1n59|? APk ides first

bondéd substrate pressin ose each ot her
with the boﬁd%#%@b@ﬂﬂati@ltbfeﬁf% %@ﬁs-lag means feg pressing

subghpateg x4t thy?G a3s lMidel Yo duh téiﬂ:?slﬂa{‘ﬁe 15 38,
wherein the first controlllnggneans or. the ho

means cont r 8153l poRded GYR 5a§ﬁ£ﬁ§%ﬁ¥9$%?apﬁ Hpressing
Meak$eS el onldisuritfae o idfsttri@mﬁﬁm@ytmwsﬁmtrmi di ng

T O ek e 0 d S ReLd o ey pRUHSLEE: nosaing
conthel Fitrlaa m@aﬂ:eb@rfdemesmﬁmmi esdt&'ltirallge means

ol s al ong RSO RA BB P IBr HE o P i LAEhS Wik BPE nolaing
subgheatse comid ismg:fsay:&t @fi dbeordindged cubstirate;

a first controlling means for the pressing means for
controlling the second bonded substrate pressing means such
that the second bonded substrate pressing means moves along
the first scribing line while the first bonded substrate
holding means and the second bonded substrate pressing means
oppose each other with the bonded substrate therebetween;
and

a second controlling means for the pressing means
for controlling the first bonded substrate pressing means
such that the first bonded substrate pressing means moves
along the second scribing line while the second bonded
substrate holding means and the first bonded substrate

pressing means oppose each other with the bonded substrate

therebetween.

33. A brittle substrate cutting system according to claim
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25 39, wherein the first bonded substrate hol ding

nmeans and the second bonded substrate hol di ng neans

are rollers. 41. Abrittle substrate cutting system
according to claim 39, wherein the first bonded

substrate hol di ng means and 30t¢%e” second bonded MDO30
substrate hol di ng neans are conveyors. 42. A brittle
substrate cutting systemaccording to claim 39,

wherein the first baonded substrate hol din an
10232, vBb8BeiRe thEc AT ShoFARET abﬁﬂga aﬁ’% drEe S*iﬂaear%resSlng
ar emaggéi aaﬁtréis ﬂl%é&é%ﬁdm é@ths_anfjsmtam ;syesssemg means
according to ¢l aim rein ir roove secti
c Purhothnh the e boparaauBabinte, BEREFEREGReASE ro11s
neaa&a&gChhbh&hrbhesbrﬁ&hnhoﬂdmé sulst rat e hol di ng
means does nopt conta [ j

88 tg%llq%fg{ofnggés f«% ltgeg%%%%g%ng means

and a fourtﬁ roove” sec
bondedtrsaamhaferhmhbn@ﬁmsa@§tnmﬁePh@ﬁSLhEMﬁﬂnﬂQUChthat

bondgd §E9§Erééﬁde& Q@£g#39eh8§§§s%ﬁgﬁn@9ﬁsQﬂﬂff§talong the

wi t h"the secon rittle substrate
cutsengndesﬁﬁdba@goﬂdMﬁg to claim 43, wherein the
width of the third groove section formed in the first
bonded substrate holding neans is larger than 15 that
of Bhe debohlitBengebstupteraubtHREsSYHELREREROTHYI (R claim

W dgh oﬁhbﬁglﬁoﬁﬁéhfﬂfé’@%ﬁ&éélQﬁ‘bé@f&'ﬁé‘ ﬁbfbé@ﬁng means and

second bonded substrate h0|dlngﬁi ans |s arger tha
é%ﬁﬁ% é&gers

t hathgf segengd popdedy syds tIal&

45, A brittle substrate cutting nethod accordlng to

cl ai 2, Wwherein the first nded_su strate [ .
oAt -ahdoT AE B RBHAr Eabe: ruF B AT calt R Rare hE0d T7 otadm

a fBBSt wilietredin adhe phesginiye nfedarst iscra Waongrdyare. and

the second scribing line, and the brittle substrate

cutting systemfurther conprises 25 a third bonded
subg#r.afebrdltdilegsubahsabadcat t bugt sy pbedericcerding afe claim

hol di;ng #R3NAS o §3REG NS Mot A thebiidt!e

37. A brittle substrate cutting system according to claim
32, wherein a first groove section is formed in the second
bonded substrate pressing means such that the second bonded
substrate pressing means does not contact with a line on
the second surface of the bonded substrate, the 1line opposing
the first scribing line, and

a second groove section is formed in the first bonded
substrate pressing means such that the first bonded substrate
pressing means does not contact with a line on the first
surface of the bonded substrate, the 1ine opposing the second

scribing line.

38. A brittle substrate cutting system according to claim
32, wherein the breaking apparatus further comprises a first
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substrate in the first direction fromthe first bonded
substrate pressing neans and the second bonded

substrate pressing nmeans, and 30 the breaking

apparatus further conprises a thj control I ing neans

for the hol ding neans for cont%Qillng the third MDO30
bonded substrate hol di ng neans such that the third

bonded substrate hol di ng nmeans noves on the first

3
o PERFRR-FRE POt asts (R IfalA] Beghl FRE N (i ang ene
t hef boatledosdbdt subefrahd boidioygl inpgnst Bechomhtart the first

bonggg ﬁ%ﬂﬁ%ﬁﬁ?%g*%ﬁ@Enﬁ@%%%éﬁﬁ%b§Qi&n%nﬁu;9££E@scrlb1ng

bonde I Ng ans noves on the second
surline vhilenpe idrgtdornded sulistgatienboddiing mpans and the

f°U5é§098”989deaugﬁgéékst nggg aﬂ@aﬂ%'@ﬁp%?%geach other

bonded substrate strate cu
sysVéhhaEb@rEpﬁéeﬂosépﬁtﬁﬁtﬁ $heWﬁ@@éWﬁePheaP@|rd

control | i ngs nRaRhd cQﬁti-B;e_lEﬁ};dﬁ&ﬁuﬂ@ﬂ%ﬂ@h@@ﬂ&h@ fieans for
the third bonded substrate means such_t hat

t heCPREFALbdRECERR SR RoRded ﬁb}bﬁE’éﬁEe heldinpgdgeans such
bOBﬂ?Qttﬁhgﬁgédﬁﬁﬁ|m@h@bﬂgsﬁBQﬁ%a@@dhbD@aﬁgrméaﬁﬁﬂmﬁﬁhs along
substrate [ essi ns noyve.at_a pre

spebBeFREIMS SHHTH L oPihg F@%r%e‘fmb‘f Oﬁ’gleed substrate
hoI Hbmglﬁgaﬁ&m@ramﬂathetﬂhe:sfmbbhkle%sbbﬂtiedte uhsds il ey means

di ng _neans. su h th bstr

hoIﬂPB Sﬁegﬁgh econd Scﬁ%@%%&ga%%lgheQé%etween
means and the second bonded substrate pressi ng nmeans

borgda hubEFrEIE AL PPEM Y dadcliding, tp clain
sub88; atheneiindtheg figstscout vphbieg awan sof piethe hchl@h@g means
bondgd SYPS 1Al & silagr SQS&&E%bé‘Frat% Biohidting ﬁHQﬁErﬂ@n that

cutting systemaccording to claim 32, wherein_t
firthepbhasl BopdedasBbpEEaspnlotedng RGBS rpﬂlﬁhélong the

f|rgirgtrgeghggnglngethgnaecond scri bi ng Ilne 25 the
second bonded substrate pressi ng neans noves

he second controlling means for the holdlng means

controls the second bonded substrate holding means such that

the second bonded substrate holding means rolls along the

second scribing line.

40. A brittle substrate cutting system according to claim
39, wherein 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, wherein the first bonded substrate holding means and

the second bonded substrate holding means are conveyors.

42. A brittle substrate cutting system according to claim
39, wherein the first bonded substrate holding means and




10

15

20

25

30

the first direction along the first scribing |ine, and

the brittle substrate cutting system further conprises

a fifth bonded substrate hol ding nmeans and a sixth

bonded substrate hol ding nmeans respectively f or

hol ding the 30 brittle substrdi® in a direction MDO30
opposite to the first direction fromthe first bonded
substrate pressing neans and the second bonded

subcef b EoBhf: PRiSefcPlhesrab ooyt ritine ae Bedtings.
wherein the flrsL controlling nmeans for the preSS|ng

roand “BREPERLS "FrEfCente WIS IO BAEREAY o clain
nead8 , nolrese tn ad oyl thegFooer sREtIOMGLd ifmrmeatd Jtrhethe first
secppf gﬁnﬁﬁﬂ%kfggebong@gné Fhedh MESHHW: TBAFirst bonded

cont?or I'r st bstrate pressing means
sucﬁubﬁﬁFatﬁehpﬂﬂéﬂgb6W@@§sﬁﬂﬁﬁr%&% corkast nyifbatse first

MoVesrahoRg LhReSeqfRd scribing line while the first
bonded substrate hol di ng neans and the second bonded

10 subst r at @ EQMESH RO RECEPBLS ERERE SRR P FoRfPonded

bOnﬁlﬁgstﬁébéﬂ'foﬁt(ﬁdd‘tﬁé&bﬂs%h%héﬁWhé ddcinE66h@kAGUbstrate
line formng nmeans forns E scribin

{ hole 1 500 ShATE4o8F NATCOBEATE Y T Eis Seohd OCHELAg Line.

bonded substrate hol ding nmeans and the first bonded

sub a i ng_ e ns o ose each 15 ther th t,he

poniba 2 pElFEFe TR ChEE RRRREEHIS Hhritd oty il c1atn
Iine3fowheng1neahe Wmdnh bﬁetbecbhdrécgrbpng ben¢lo@nformed
t he S 2 ala gn%skeea@%dhsﬂaihp%ganétJhs A.Largper than

br| Ie su strate cuttin t hod i sin
20 bhatxsf Ihe( ayweﬂﬁwgdgd ﬂ%hﬂﬁﬂ?d:el pﬁ@Sénna meaRs, and the

sur§;a§en Yr tide BOLLtheg oA 58L€ oA brmed in the second bonded
substrate holding means is larger than that of the first

bonded substrate pressing means.

45. A brittle substrate cutting method according to claim
32, wherein the first bonded substrate pressing means and
the second substrate pressing means move in a first direction
along the first scribing line and the second scribing line,
and the brittle substrate cutting system further comprises
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 breaking apparatus further comprises a third
controlling means for the holding means for controlling the
third bonded substrate holding means such that the third

bonded substrate holding means moves on the first surface
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(b) breaking the brittle substrate along the scribing
line, and the step (b) includes the step of: (b-1)
noving a pressing force upon a second surface of the
brittle substrate opposing the %'rst surface of the
brittle substrate al ong the sct ing line while the
first surface of the brittle substrate is held. 50. A
brittle substrate cutting nmethod according to claim
49, . | S:

pparansiis EEeE ek ind B R b AN N o P R deiunatrate
t he hodidimichgelnseholdgOthe hpodedt siebstrakengand controlllng

ot .
SPPUR 0ur it bUlRsa shiitine d o TREAG medh AP LARL L fourtn
hol dnqmgie@eanbst@athoh@l@gng Heedn s grovasm foacthessegonfesurface
bri tyhly ?xgsutt}fé réé on@NdcbhBinlyen iy ]x)rhii‘&' EH@S Ed?&th bonded

step 0 nmovi n e pressin neans ong the scrib ng
| i nSuRFitxaten ql%%m%%ﬂwﬁgldm% WQ%@%‘?%‘%&@H@

means oppose each other with the brittle substrate
t her ebetween. 10 51. A brittle substrate cuttin

net #&d &cbEidithg FPEFLRLE SBttHRE, %Yﬁtf’ﬂeag?%ﬁg%’agl‘P claim
[ nch&d&&léfﬁlﬁﬁzhﬁ tHitd ﬁbhﬂzlrbilﬂ.lg.ngtd‘ilfarpé ewhﬂge l’ﬁBa.ElS.ng means
sSucC t SSI S S n fhe scribln

i ngontgods EnBiivend Bogige: pubet Eafe it ot g ans s0dh that
acc e nglt-d bd):aﬁm siibsiha ted hdldEqy esesnsg bthans8itrstdbonded

roll e str Cborll.c{lt Ol%%%ﬁy %th%, ﬁ}i{ IPerSﬂEt %%gxded substrate

accsr Whérei n the pressing mean
i's @rwrweggomeaﬁs.mwgrat td predgledieratinecusperd matihblde third

accel it%ltﬂ.n%l ﬂjag}xs for the holding means controls the fourth
bonded substrate holding means such that the fourth bonded

MDO30

substrate holding means, the second bonded substrate holding
means and the second bonded substrate pressing means move
at the predetermined speed while the third bonded substrate
holding means and the fourth bonded substrate holding means

oppose each other with the bonded substrate therebetween.

47. A brittle substrate cutting system according to claim
32, wherein the first bonded substrate pressing means moves
in the first direction along the second scribing line,
the second bonded substrate pressing means moves in
the first direction along the first scribing line, and
the brittle substrate cutting system further
comprises a £ifth bonded substrate holding means and a sixth
bonded substrate holding means respectively for holding the
brittle substrate in a direction opposite to the first
direction from the first bonded substrate pressing means

and the second bonded substrate pressing means.
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51 wherein the pressing neans is a bearing. 25 55. A
brittle substrate cutting nmethod according to claim

50, wherein a groove section is fornmed in the pressing

means such that the pressing nmeans does not contact

with a line on the second sdrfi@de-of the brittle MDO30
substrate, the line opposing the scribing Iine. 30

56. A brittle substrate cutting nethod according to

claim 50, wherein the step (b) further includes the

st eplof :A bri2)t leosubsitiate CHE tinOSEYRSPE AgcREdABY to claim

suchy f hah o f% thé\/[ﬁ%ﬁ f@?ﬁﬁfﬁli}% Ghdigh STBERS FRY ESressing

al ong the scr ' ne wh the first hol di ng nmeans
andlndﬂaqmqﬁnﬁnqiswéaﬁsS§§9§§eb@aéﬁd svhetrafenp¥pgsing means

bri td] &, $HR £k Esd DSAGRSINESD substhath B‘.’rbbb'l%g means moves

substrate cutting nethod accordi ng to claim

wheradiang Hees il (-9 I detne R e (fecond contzolling
;30?2:{&'11{51' gﬁort bRef bﬁ:%tsélileigilrf&aﬁ@aﬁ@nﬁﬁsm.;t hale thierst bonded
i olding neans rolls along.the . scribi
58, SMLFITAIGPEEEELRAMBAnG %\1?11@ RatHE 565893’0 etedoSl]fQStrate
,(/i\l glﬂﬂtetsi'gmn ta@is? nid%%dl@l@n@gtﬁ&gﬁacbﬁdascﬂ.bEng F9ne while
ri e substrate tin od accordi cl
07 et Sr st PRooRg e a e B0 8950 Berdi e the ¥l bonaea
br| tédlﬁﬁ&&fé Ip&b@s(iuhtg fuﬁgn&ebbpdseowldld‘lglamwojt@l trhe bonded

br| ts\(Mke‘-’r g%‘at{’}g% %Et%h ”3-‘82%% o’?%iu’%’g %e f%rmlngmeans

ﬁol Efﬁ:rrwdwem'm rfla‘sg:r ts@\:ce.bsersl ilgmej onf @hn:eﬁlrﬁttﬁurfapgt of the
o t
ot qic%ﬁ% ?Bﬁs%#ﬁ@ehgﬁg%?%blo&fg BnEQh%J&m h@‘iﬁsing means

I ne. Abritt
subsandittde ftirisig bendedd SHESSEatRgPE gsgpgg,ﬁleggsaqppose each

whergifbt B8 tW thd tfnddie sabaeyatseehsfané onaes A the second
scribing line forming means forms the second scribing line

on the second surface of the bonded substrate.

49. Abrittle substrate cuttingmethod, comprising the steps
of:

(a) forming a scribing line on a first surface of
a brittle substrate; and

(b) breaking thebrittle substratealongthe scribing
line, and

the step (b) includes the step of:

(b-1) moving a presSing force upon a second surface
of the brittle substrate opposing the first surface of the
brittle substrate along the scribing line while the first

surface of the brittle substrate is held.

50. A brittle substrate cutting method according to claim
49, wherein the step (b) is performed by a breaking apparatus
for breaking the brittle substrate along the scribing line,
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first holding neans is larger than that of the

pressing neans. 63. A brittle substrate cutting nethod

according to claim 50, wherein the pressing neans

nmoves along the scribing line 30 in a first direction

and further conprises a second®®lding means and a  MP030

third holding neans for holding the brittle substrate

inthe first direction fromthe pressing neans, the

step (b) further ingcludes 07 - NMDO30

(b-3) contrBP?lhﬁe?héngeEBHBrﬁgpﬁlﬁBcﬁEQﬁ§ *such t hat

the second a%ﬁmﬂ@mmfes mreddind ithet seephdcsurface of
| ine while the second hol di ng

al on
neaﬁgehb §%iﬁe BgtFFIQ sG8S rate, and controlling
the third halflirgr Weddiny meahstiat hioldinly tlehbidshgurface

h d f I th I bi
[ nBEWhhPeDERG LA PHOROFACR Ains hol s the brittle

substrate. the Atlepi t(h-€l subsciadescthei rafewtdbdmoving the

oo BE 0% o0 00y 18 DA i Shzschonasns

i nc ontr
eamsabaEind Har DrABSLABAE NS @pm@smaﬁb othieF Wh‘éh thebrittle

secgggsgggqbnghgggggtqggg at a predeterm ned speed,
and controlling the third hol ding neans such that the

third holding neans and the pressi ng neans nove at
t hespredehel vt Deds d6s6p8ed ¥htteng hﬁeﬁ%@%cﬁt@f@iﬁ@ to claim
means and the third holdln neans se each oth
wi t B0t Heherein |thes §hepr ‘a‘Pe t%%%&g’ﬁ g ‘N? controlling
brl tthla\%ﬁé@ﬁﬁ@t@aﬂg budd R BOthapeesdiing meadkaiolls along
erek hﬁ Ere55|ng nmeans noves in a first
oR§ the8°

dlrééﬁlﬁﬁr& scribing line and further
conprlses a fourth holding neans and a fifth hol di ng

dlrgéfl n op%ggrg%6$5t?%£gt£8t¥§ﬁ$rec |on @%ﬂ?l%% to claim

preSdi whemedns the5pressing means is a roller.

53. A brittle substrate cutting method according to claim

51 wherein the pressing means is a conveyor.

54. A brittle substrate cutting method according to claim

51 wherein the pressing means is a bearing.

55. A brittle substrate cutting method according to claim
50, wherein a groove section is formed in the pressing means
such that the pressing means does not contact with a line
on the second surface of the brittle substrate, the line

opposing the scribing line.

56. A brittle substrate cutting method according to claim
50, wherein the step (b) further includes the step of:
(b-2) controlling the first holding means such that
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30 66. A brittle substrate cutting nmethod according to
claim 49, wherein the step (a) includes the steps of:
(a-1) irradiating a | aser beamon the first surface
of the brittle substrate; and (a-2) cooling the
vicinity of the portions of ® first surface of the
brittle substrate where the | aser beam is irradiated
bybthe | aser beamirradi ati ng neans. - 108 - MD030 67.
A britt u r.ate cuttln met h cepLdi I
66, ST PRLCIPES DS N iEY dAts ERe pO8 hEnG B wnite
rredtnmnﬂ:h&mmmlhdiglg“rma and tb@lpr@smalmaw@me each
cooling. DOZg! £,6pLF g KLEERLLYOLnLREHARLLANS

" teser eam s Irradrated, by spraying a
cooling nmediumon the first surface of the brittle
subsy T A S i1 &Iﬂ%&&vﬁ%{ﬂii Mﬁdmd@xfm\g to claim
accordln erein the step (a-1)
perser n@teﬂa,lrathasetebe@m 2D incladies the %%mﬁaﬁentrolling
in {?ﬁgv
I ag{elggbeam rrr a%i)g?éeéﬁ t hée%?er}afgrﬁ |f?'|rr1§&:? fgtoltl%ng means
ne&ﬁ%lhﬁda%%%gnﬁﬂ?uﬁ?§ﬁga9§dlbyethe cool i ng nozzle.
6? A brittle substrate cutting nethod according to
claim 15 68, wherein the ste rec east
oneSBi ARETEGLE BRIt e patiod Muprhii to claim
i rrafli afhogeiRabReand1ifg fednsmispaayedley .t he
cooling nozzle is performed by a | aser beam cooling
medi um recei ving section, and the |aser beanicooling
nmedseim A ésel i he sEed toate scumtw‘atg ene;lﬂpai aatceﬂqrdizm to claim

fromth [ [ 0 rit.tl
cutt ngherRoh lechatasnhomefndithoa” BHYRYR 1 e
cooling nozzle is novable along the scrlblng line. 25
60. A brittle substrate cutting method according to claim

MDO30

57, wherein the holding means is a bearing.

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 does not contact

. with the scribing line.

62. A brittle substrate cutting method according to claim
61, wherein the width of the groove section formed on the

first holding means is larger than that of the pressingmeans.

63. A brittle substrate cutting method according to claim
50, wherein the pressing means moves along the scribing line
in a first direction and further comprises a second holding
means and a third holding means for holding the brittle
substrate in the first direction from the pressing means,

the step (b) further includes the step of:
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71. Abrittle substrate cutting nethod according to
claim 66, wherein the step (a) further includes the
step of formng a notch at a starting position of
formng the scribing line on # first surface of the
brittle substrate. 30 72. A br I'e substrate cutting
nmet hod according to claim 71, wherein the step of
form ng a notch is perforned by a notch form ng

cutt h 9 A '

cutter mechii Shaot khdgty FHE RO Bot LB AR Bon that
beanhérsadoaﬂlMQAQEmgsn@mmsthN@$xﬂmrﬁ?erﬁiﬂﬁi pirfncep along
b“htmig séyfé{%@tﬁtfé%(ﬂg)& tehggceﬁa% 189nh%nEbAl Molds the

erTern | S pertorned Cri
| i nerifbleisugbsierate. anfl coa tawordilding thenﬁhiéﬂrﬁmbgmg means

maﬁﬁah%lﬁai?ﬁﬁ&%hlr]& Zidlﬂg%é%é ﬁlo%lﬂésﬁﬁ% EHEbhBGurface

accor |ngtoca|m erein the cutter is a
di sklehapdie certidringhadperyiile dite shirsdakopaingonears holds

forgﬁg bglgglgugggsgnggnferent|aI edge of the cutter
wheel tip. . Abrittle substrate cutting nethod

accordi ng to pla|n1 74, wherein a plurality of
recegses Bﬂittpésswﬁf@téﬁéhtﬂln@ rhe €lted edigeordiige to claim

portion of the Wi d

i st anceiesti sheaseeb; [ pes L bkiTulhs BH ProPret Ao trolLing

accendi :ﬂ@cdb:?d ddElding heareseich thatcthéefirst nmykiimeg means

separ ro Lessin ns. 7 . '

cubabisie ariBnd RRaRiSE abdns A s diorsebtitninea speea,

whear#ncdiersl Bing b:hi thdm'drbbsdihg mmim@hr@&n@ the third

suc

oL Shgiegl G151 FAR IPHER 210RS 4 Er g5 i brnanee

neaspeegposileddre second holding means and the third holding
means oppose each other with the brittle substrate

MDO30

therebetween.

65. A brittle substrate cutting method according to claim
2, wherein the pressing means moves in a first direction
along the scribing line and further comprises a fourthholding
means and a fifth holding means for holding the brittle
substrate in a direction opposite to the first direction

from the pressing means.

66. A brittle substrate cutting method according to claim
49, wherein the step (a) includes the steps of:

(a-1) irradiating a laser beam on the first surface
of the brittle substrate; and

(a-2) cooling the vicinity of the portions of the
first surface of the brittle substrate where the laser beam

is irradiated by the laser beam irradiating means.
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other with the brittle substrate therebetween and

while the scribing line form ng neans forns the

scribing line on the 30 first surface of the brittle
substrate. 78. A brittle substrate cutting nethod

according to claim 49, whereifP%ne step (a) further MP030
i ncludes the step of formng - 110 MD030 the scribing

line on the first surface of the brittle substrate

while t fl surface of the brittle substr .

el 87+ et FEle TP fERa fe oG o e R dyig o ctai
pr e66j ngherein deosdeput & azd ioppegifivgmei bfyi astooling medium
surface of rtt | ?15‘.? r fitt :
substrate cﬁ{ggfgé’l%’[gﬁ%e ac%%ra |§%l¥%ggiég?rjﬁe’4%€dthe cooling
whenezmnléeheodist the wibEnity eof sthe howlsibnuhere eehe laser
10 i;ne 1N S : | b he £i
appaPaf ¥ E5EgaraEalhy HpbyzhGha cbBlAN bkl on the first
f or shofacagof thesbrittilbi sybisitraten a first surface

of the bonded substrate and a second scribing |ine

formng neans for formng a second scribing |ine on a

secbBd Asbritthecswhstretepiehingeethe apfRdiRg i claim
firgy syhbaeen ¢het R onded substpatforhbe Byen (bskr beam

i ncludes the steps of: breaking the bhonded substrate
al ohGTeAdaFiRgMmeaRs PRANG IS bRAa oL e GRS at least
sur paeeOfhé haskensedn i 20adtibseddethy Idwed bean irradiating

scribing line form neans an%breHn top_e bond

sub@??ﬁgeaﬁ oﬁget Wgﬁgé‘@oﬁHr@fﬁ i%Pfg% 'en%O &f‘r?ed’c’%ﬂe'

the second surface of the bonded substrate by the

secopd scribj line formn '9{]9 V] . .

preggi' ng {’B}tggﬁp%% T ]éagéec%fé@% fhce o alﬁg %‘ﬁleng to claim

bonded whimse imttheopep 0f téeeiving aurdfeass ohet € the laser

bongggm irradiated by the laser beam irradiating means and the
medium sprayed by the cooling nozzle is performed by a laser
beam/cooling medium receiving section, and the laser
beam/cooling medium receiving section is movable separately

from the pressing means.

70. A brittle substrate cutting method 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 of forming
a notch at a starting position of forming the scribing line

on the first surface of the brittle substrate.

72. A brittle substrate cutting method according to claim
71, wherein the step of forming a notch is performed by a

notch forming cutter mechanism, and
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substrate along the scribing line while the first
surface of the bonded substrate is held. 80. A
brittle substrate cutting nmethod according to claim
30 49, wherein the step (b) is rformed by a breaking
apparatus for breaking the b?i%@fe’substrate al ong t he
scribing line, the breaking apparatus includes: a
first bonded substrate pressing neans for pressing -
111 - MD030, .t he f rf.ace e

a second boﬁ%gd 8u5§t?§%mlﬁ eggﬁﬁéghgghsqﬁbr pre&gﬁé%grally
themeeabméwmnﬁahelﬁsambebmn¢mﬁdmﬁnnngmeﬁn§dnd@hecoollng
bonﬂgg ubstrate hol di ng means for holding 5 the

firSt surface of the bonded substrate; and a second

bonded substrate hol ding neans for holding the second

Sur%%CGAOBﬁigﬁlQOQﬁiﬁgtf‘Hgété@ﬁ?lnénﬁeﬁﬁgﬁ 48cdrding to claim

i ncl ude e ste contr ol % t he second bonded
sub4fravbepedssithg sterndads isuPgrtioameth Pk & sirFibing line

bongggmlgﬁbﬁggﬁge Rh@ssi ng nmeans noves along the first
scribin ine while the first bonded substrate

hol di ng rreaﬁ@eaﬁﬂrf-ﬁéngeééﬁ& EOREER s MEATStiE h SRy -
nmeans oppose each other with the bonded substrate
therebetmeen and 15 controllj t he t_bonded .
Subdr aeobr bt SPna bREaALe etk PR e HRof pEPohhRa o claim

subgsr, aivhepeeasthg cetber nﬁvasdiékwgpaﬁmﬂsemtmmt wheel tip,

scri_bijn whi | he, se r at .
holapﬁggné%ﬁg énf}§§€gﬁ % %ﬁiéh) eaé%é%%ﬁ%ﬁfentlal
neaadgepp@s@heachtaememhmeﬂhtuMB bonded substrate 20

t herebetween. 81. A brittle substrate cutting nethod

according to claim 80, wherein the step (b-1)
i ncllgded bﬁét§lép%ub$tré§ﬂt@@Ftihg neEhed cap@opdhpgdto claim

subglyr af R PLERSA Wurality of recessed portions are formed in

a blade edge ridge portion of the blade portion with a

MDO0O30

predetermined distance.

76. A brittle substrate cutting method according to claim
73, wherein the cutter ismovable separately fromthe pressing

means.

77. A brittle substrate cutting method according to claim
50, wherein the step (b-1) controls the'pressingxneans such
that the pressing means moves along the scribing line while
the first holding means and the pressing means oppose each
other with the brittle substrate therebetween and while the
scribing line forming means forms the scribing line on the

first surface of the brittle substrate.

78. A brittle substrate cutting method according to claim
49, wherein the step (a) further includes the step of forming
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25 means such that the second bonded substrate

pressing neans rolls along the first .scribing |ine;

and controlling the first bonded substrate pressing

means such that the first bonded substrate pressing

means rolls along the secord S&tibing line. 30 82. A MD030
brittle substrate cutting nmethod according to claim

81, wherein the first bonded substrate pressing nmeans

and_. the second bonded, substr.ate pressi n I

For Fapgeri B L A B e o fr PREE A B B B trate
netwhillacthe df higst osutface &, thehdneittidesybsesHty is held,
neans.is a conveyor. 5 84. A brittle substrate cutting

met B89 according to claim 81, wherein the pressing

means i s a bearstep @H. fAarphert iscdubdesr fhe stepiafy pressing
met hod rdi ' i.n LLSt.8r :

secti Srerad it SHuldlng Sne TR s rabE of ¥ Bricele
pr essbagratans such that the second bonded substrate
pressi ng neans does not contact with a line on the

second surface of the bonded substrate, the line

oppd8i n brhttiersubstrabe Piting mghed AR Rd iR claim

sechbonyharbehmed hrita d rsibdorsies idSaswosidedt &ubstrate
pressing neans such that the first bonded substrate

pr eQBERENRBaRY BEBEiRG: SUBSLEELeRith a Iine on the
first surfere etribenyoipipsrstibstdaiprisde d ifirst scribing
opp S|n? t he second égwibin li.ne. 20 Sgu A guittle First
SUDSPFRLBICTE SN A g We FOLHE 8 Gt Tt SCELRLRG gne off a firs
\(Mgeéﬁ'rﬂabbeoﬁtt&pe (dondad shestratleudesd ahsecsompsafibing line

- controlling the fi S [
oahbrSEB aan S Eet Frorut b s ARRSEEPELP b FHldIbR% secona
neassrfaveest ditenponided snbstretebopngobing thé|Binde surface
firg%dgggdggnagdsgﬁﬁ%&gg%eholding nmeans and the second

rate ’

bonded subs
the step (b-1) includes the steps of:

breaking the bonded substrate along the first
scribing line formed on the first surface of the bonded
substrate by the first scribing line forming means and
breaking the bonded substrate along the second scribing line
formed on the second surface of the bonded substrate by the
second scribing line forming means, and

moving a pressing force upon the second surface of
the bonded substrate opposing the first surface of the bonded
substrate along the scribing line while the first 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 breaking the brittle substrate along the scribing line,
the breaking apparatus includes:

a first bonded substrate pressing means for pressing
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pressi ng neans oppose each other with the bonded
substrate therebetween, and controlling the second
bonded substrate hol di ng neans such that the second
bonded substrate holding nea ves al ong the second
scribing line while the secdhgﬁggnbonded Ssubstrate
hol di ng nmeans and the first bonded substrate pressing
nﬁansboppose each other with the bonded substrate

t he etywee 13 - brj 4t strate
cut [:ﬁ %Fﬁoﬁug%gordl ng f‘ ;ndAd géltbé E&egijn t he
step (b 2) aseb@m@bQﬂﬁaésepsbratemnaﬂSmnﬁwe@%%fﬂrmﬁessing
bondd suRshpaLe-haldl Be ERANBoREl (hifs diiifd] I st

bon i ng nmeans ro ong the first
scribing 5 &ifkrstipngdad 5@IbIS|tFF@tt%B°§éé@ﬂdeéﬂﬁe§Pr holding

SUbﬁﬁéakgrﬁglghggacgeﬂ@stﬁﬁcﬂohﬁﬁﬁ.Eﬂﬁnﬁﬁﬁﬁﬂﬂ kenyled

substrate I ng neans s al on second
scri bi ng | i Acse@@d Ropded: $‘éb§t136§¥?g\%1%1¢&$ MegnFet ppdrolding

accepdi Bacbﬁdclsah:@‘hcéoo%hh\éh%@ﬂdéd herdd trsdtdhonded
substrate hol di g means and t he .second bonded

substrat e hbh@i A§eRedRsldr dnFdpPoess theg steDs Ak e
aﬁbStratShcé$hEBElMEthghéC%@bdhﬂgbﬁ@d@dWSﬁbdfkate pressing
erein e firs ed su rate .ho
15 PRBNSFBAY ‘Htﬁ]fdgg‘esﬁﬁﬁflgt é° §F8| ﬁ‘égﬁggﬁgea?%essmg means
conmeyessu&ﬂg tané)rﬂjtﬂdte seutidtimay @ ioet whhdenthéofiirst bonded
accor 147 3 rej ' b
sub?ngttga%SI rr@arll%ea\gr}sg %cﬂe{:ggc %%gg gj%gl%%d substrate
subhbld&aghmbdnﬁgonpaas erch hebh¢ngeitizotlog bonded tgyhstrate
sub§hggg%e%%%% af@®t hod according to claim 86,

ng
wherein a thi g groove section is formed in the first
bonded subscpatcohéﬂﬂgn@hﬁedﬁ%r%%choﬁﬂaﬂ shestrade pressing

bonﬁ{ggnss Hﬁgfgr eh&t h\?lllé“ f‘ﬂré@%&@@%ﬁ@étﬁm %?ﬁeé’! idy means

t he scribing line, and a fourth groov
secmPyRS| 3lorg Hhe¢ FACORE SN DAARefvhile the second bonded

substrate holding means and the first bonded substrate

MDO0O30

holding means oppose each other with the bonded substrate

therebetween.

81. A brittle substrate cutting method according to claim
80, wherein the step (b-1) includes the steps of:
controlling the second bonded substrate pressing
means such that the second bonded substrate pressing means
rolls along the first scribing line; and
controlling the first bonded substrate pressing
means such that the first bonded substrate pressing means

rolls along the second scribing line.

82. A brittle substrate cutting method according to claim
81, wherein the first bonded substrate pressing means and

the second bonded substrate pressing means are rollers.
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substrate hol di ng neans such that the second bonded
substrate hol ding neans does not contact with the
second scribing line. 30 92. A brittle substrate
cutting nmethod according to cl n1 91, wherein the
wi dth of the third groove sect % formed in the first MPO30
bonded substrate holding neans is |arger than that of

t he second bonded substrate pressing neans, and the -

114 - MDO30 width of the fourth groove section forned

in the second bonded substrate holding neans is

Iarger ahanithat stbsteaterstttingdestodsicadeding to claim

ot Rba ARBERGTgReo PEPRFARp bR A A s

airm erein t
bonded substrate pressi ng neans and the second

SUb§ﬁfahebPF%§§En uﬂ?@PétéQﬁP?ﬁ%%%%f tﬂ@&ehéékféhﬁéréﬁ claim

direction a ong t Irst scri i ne and the setond
scr Bbi.nyhergdn 4he¢ PresEANCt Meagishdis & PeARiNhyg

met hod 10 further conprises the use of a third bonded
substrate holding neans and a fourth bonded substrate

hol aﬁngAnhﬁh§tlpe§%%t:mEPyc%Fllh@|mh@o@rﬂec%w%% to claim

subgpr afjRet8ihhg it gﬂ$o&%§bb@&iﬁ&0&btBSrﬁéﬂsin the second
bonded substrate reSS|n means and th %gﬁd bon qu
subbPpded ﬂﬂ%%g?ﬁg r@smﬁﬁass%%ﬁh( 8% thenagcond bonded

LanugﬁirEh@ %&é@ﬁaﬁg @ban&)d@@%th@ﬂIdﬁiﬁdﬁiiﬁﬂﬂhﬂa line on
on substrat e _hol di a uc t t

boniBa Sttt APEEAGe HmEnREaEedBURE AR tenhd F4PE opposing
sur taee falreig scird bfingstliser,i landg Iine mhlle the third
bonded substr ' . qgng

substrat e, g% oJlfbgFP?ﬁg tﬂec& %J]Ib}'?edggg su g?fgttebonded
hol dphgtmla@m&ﬁirtmmeanﬁémww fbederstubondgdesubstrate
ho'gE5951g§a&§aEEV%§egwﬁerc%%%%%ﬁ %H&ﬁ?%?lﬁﬁ@“bﬂ'ﬁhe first

sec SCrib g i ne le the fourth bonded
subsurfesetnf dhadandatssnbrbisatendipphdies cpprstimg éhe second

25 scribing line.

86. A brittle substrate cutting method according to claim
80, wherein the step (b) further includes the steps of:
(b-2) controlling the first bonded substrate holding
means such that the first bonded substrate holding means
moves along the first scribing line while the first bonded
substrate holding means and the second bonded substrate
pressing means oppose each other with the bonded substrate
therebetween, and controlling the second bonded substrate
holding means such that the second bonded substrate holding
means moves along the second scribing line while the second
bonded substrate holdingmeans and the first bonded substrate
pressing means oppose each other with the bonded substrate

therebetween.
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94. A brittle substrate cutting nethod according to
claim 93, wherein the step (b-3) includes the step
of : controlling the third bonded substrate hol di ng
means such that the third bongg g substrate hol di ng
means, the f irst 30 bonded subStrate hol di ng nmeans
and the f irst bonded substrate pressing neans nove at
a predeterm ned speed and the third controlling neans

for 8t7heAhB|rg.lt‘Egen§ﬁB§t99@Er8{1§t.tLHS hevnbA a@@aﬁ&ﬁng to claim
substrate hol ding neans such that "the fourth bonded -

11586, \whspeinpshe gtembbd2aginehirdes tthe séeanef g lling

subghlat £r8eludidied BBB8Erand ﬁéﬁdﬁ?%%@r@ﬁgéﬂ that the first
substrate pressing neans nove e predeterm ned

sped@nisd F1BHEra b PALASRGARPAFHEPL AF @ LT bR IFsLRCTibing

and 1the f angt Boheﬁamlﬁgbﬁhéaé@cmadw@aa@m&mp@&ﬁolamg
each other with the bon

ed substr r ebet
A bREPOFe S Chato BRI EEHE NI L BOTHT R LS Iy means
80, reharseial onfge thie Stedomid et sibisig dlimer essi ng nmeans
nmoves in the first direction along the second
scribing line, 10 the second bonded substrate pressing
neass .mdv bsiititlet kebstratedcuttingnmatbod ateofdinsg to claim

scrl ing.li N

ler Wreghan 3B Areds S W Wb T heans and
holdhngsmmmmﬂ bomdledl siubist tadied dp Igling meganshoixk gellers.
means respectively for 15 holding the brittle
substrate in a direction opposite to the first
di r 88t-i énbrisinlehsubptsatpondbiinghuethee preeEdhpg to claim

neany a%etrléems%@él%&d%mtgﬁs&ﬁ@mmmﬁ%ans and
96. A brittle substrate_ cutting_ nethod accordi

ol aithe 55803 DORBI oG AHE S &5 I RS RIS (3Hp (GREVeYOTS.
second bonded substrate pressing neans such that the

secaond honpde subs resspng nea ves al on .
hoSPirr & PESFEBFng PP AEAtBNASE b AP O PG HESTTILES to claim
bondgd sihlesteriat eher mm:gbrmmw ssibdt it Hdielifrig steans and
bon(%%% %%%%tnﬁiatb%n%’e%s%lu%tr}eaat%s hmvdeisng means are bearings.

MDO030

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 not contact with the first
scribing line, and

a fourth groove section is formed in the second bonded
substrate holdingmeans such that the second bonded substrate

holding means does not contact with the second scribing line.

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

that of the second bonded substrate pressing means, and the
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25 along the scribing line while the first bonded
substrate holding neans and the second bonded
substrate pressing neans oppose each other with the
bonded substrate therebetween, 4he first scribing
line form ng neans forns the flrst scribing line on
the first surface of the bonded substrate, the second
30 bonded substrate hol ding nmeans and the first bonded
sub :

bon‘?zl’tééﬁl ?lﬁgt%éh%qﬁe e et%gg%gﬁ %‘[ﬂﬂ%&;ggrﬁy és,%‘ra{:gﬁdbonded
I|nSUD§tnﬁﬁg headénpomaanst he dazded sbanpithgtl iofe the first
thebéﬁ&@ﬁds§H§E§ﬁ%e°ErEQ§19@”%%@ns 116 - MDO30

substrat

MDO30

93. A brittle substrate cutting method according to claim
80, wherein the first bonded substrate pressing means and
the second substrate pressing means respectively move in
a first direction along the first scribing line and the second
scribing line, and the brittle substrate cutting method
further comprises the use of 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 third bonded substrate holding
means such that the third bonded substrate holding means
moves on the first surface along the first scribing line
while the third bonded substrate holding means holds the
bonded substrate, andcontrolling the fourthbonded substrate
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 brittle substrate cutting method according to claim
93, wherein the step (b-3) includes the step of:
controlling the thirdbonded substrate holdingmeans
such that the third bonded substrate holding means, the first
bonded substrate holdingmeans and the first bonded substrate
pressing means move at a predetermined speed and the third
controlling means for the holding means controls the fourth
bonded substrate holding means such that the fourth bonded
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substrate holding means, the second bonded substrate holding
means and the second bonded substrate pressing means move
at the predetermined speed while the third bonded substrate
holding means and the fourth bonded substrate holding means

oppose each other with the bonded substrate therebetween.

95. A brittle substrate cutting method according to claim
80, wherein the first bonded substrate pressing means moves
in the first direction along the second scribing line,

the second bonded substrate pressing means moves in
the first direction along the first scribing line,

the brittle substrate cutting method further
comprises the use of a fifth bonded substrate holding means
and a sixth bonded substrate holding means respectively for
holding the brittle substrate in a direction opposite to
the first direction from the £irst bonded substrate pressing
means and the second bonded substrate pressing means.

96. A brittle substrate cutting method according to claim
80, comprising the step of controlling the second bonded
substrate pressing means such that the second bonded
substrate pressing means moves along the first scribing line
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
holding means and the second bonded substrate pressing means
oppose each other with the bonded substrate therebetween,
the first scribing line formingmeans forms the first scribing
line on the first surface of the bonded substrate, the second

~ bonded substrate holdingmeans and the first bonded substrate

pressing means oppose each other with the bonded substrate
therebetween and the second scribing line forming means forms

the second scribing line on the second surface of the bonded
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substrate.



